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SUMMARY

This volume contains rhe papers and summaries of ensuing discussion at the
AGARD/NATO lerospace Medical Panel Specialist Meeting, heid in Cslo on 1Z2th-13th
May 1970. ‘' he topic was "Education and Traiiring in Aerospace Medicine" a-4 che
cortributicas covered a wide range within that framework, including training cf
civil and nilitary aeromedical practitioners, short-service medical officers,
medical duxiliaries, flight nurses and aircrew. There was very valuable exchange
cf views on the approaches adupted by the various nations to these educationai
programmes and some detailed consideration of training techniques for aircrew.

A hi.ghlight of the meeting was the revelation of remarkable differences
between rations in the attention given to survival training. The resultant
exchang2 of information should be the stimulus for furrher study of this very
importint aspect of military crew training. It was commented that there was,
in addition, a relevance to <ivil flying now that an increasing number of routes
crossed sparsely populated areas of extreme climatic conditions.

RESUME

Ce volume comporte les rapports presentés ainsi qu'un resumé de discussicns
au cours de la réunion de Specialistes du Groupe de Médocinz Aérospatiale
G'AGARD/OTAN 2 Oslo les 12 et 13 mai 1970, Les communications sur "L'Enseignement
et l'entrainement en médecine aérospatiale" touch@rent sur un graud nombre
d'aspects comprenant l'entrainement de médecins militaires specialistes e~
wédecine aéronautique, medecins militaires de carrilre, aides, infirmilres de
vol et personnel navigant. Au cours de la réunion il y a eu un échange utile
de points de vue sur les méthodes employées par les differentes nations, ainsi
qu'un discussion poussée des méthodes d'entrainement du personnel navigant.

Le point culminant de la réunion fut la démonstration de différences
remarquables entre les nations en ce que concerne l'importance de 1'entrainemen.
% la survie., Cet echange d'idées devrair provoquer d'autres €tudes sur cet
aspect important de l'entiainement d'équipages militaires. On a commenté qu'il
y avait en plus, un rapporu 2 1l'aviation civile maintenant qu'un nombre plus
importani de routes travdrseat des lieux peu peuplés et de conditions climatiques
exceptionnelles.
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FOREWORD

One of the original functions of AGARD is the Jdissemination of information,
and yet the present Symposium is the first to bring together the individuals in
the various NATO countries whose main task is that of edncating and training
civil or military personnel in aviaton medicine. In making any comparison of
courses, two factors must be considered: the level of teaching and the coverage
of the subject required by the particular students. In the present context,

both of these cover a wide spectrum.

The level of teaching ranges from tte elementary lectures for aircrew on a
Station to the highly specialised courses in aviation medicine for specialist
medical officers. The subject itself ranges from the nuts and bolts of personal
equirment to the design of questionnaires. It encompasses, for example, tra’ ing
in survival, the use of personal equipment, physiological responses to a
stressful environment, behavioural responses under particular conditions of
nhysical and mental stress and of fatigue, medical fitness standards and

specialist clinical examination.

The difficulty in teaching this subject is tc combiie these two factors in
the right proportion within the time allocated, sometimes reluctantly, from an

already full training programme.

The meeting has, to judge from its lively discussion periods, been highly
successful in achieving a comparison of different ways in which the task of
training in aviation medicine can be accomplished. This volume wiil, I hope, be
useful, not only as a reminder for participants, of the material presented, hu*
also as a review of the way in which this subject is treated in some of the

foremost aevomedical training establiskments in the NATO countries.
- .
’
m st
-

(T. C. D. WHITESIDE)

Group Captain, Roysl Air Force

Chairman of thc Aerospace Medical Panel
AGARD




PREFACE

it is hoped that this volume will serve as a useful guide to those interested in the
disseminaticn of zeromedical knowledge and expertise. In the papers one may find summaries
of teachitg psogrammes, explanation of underlying philosophy and comments on the effective-
ness of teaching.

As is so often the case, the discussion after the papers, both formal and informal,
proved of great value. There was valuable exchange on each of the topics, particularly
aeromedical training of aircrew.

I preparing the proceedings for publication I have taken three steps which I hepe will
be accepted as they are intended, namely as aids to readability., Firstly, I have made some
modifications to papers written in English by those for whom this is not their first langt.age,
in an effort to conform with common English usage without altering the basic style of the
writers. Secondly, I have included the three papers from France in their English translations
as prepared by ACARD. Doubtless their authors will be willing to provide original-language
copies for those who desire them. Thirdly, I have parapurased and condensed the discussion
on the basis of notes and tape-reccrdings to retain the gist of the exchanges of views in a
readable version. I must take full responsibility for any misrepresentation or misinter-
pretation which n., have occurred during this process.

Being personally deeply involved in the training of Medical Officers in Aviation Medicine
I was particularly interested in the relevant part of sessions I and II., With the agreement
of the Chairman I followed up the meeting by sending questionnaires on training courses to
the AGARD member countries and I am grateful tc those who were kind enough to provide the
relevant data. From their replies and the information contained in the papers I have been
able to tabulate certain details which I hope will be of interest. They will be found as
item 21 in this volume.

D I FRYER
Wing Commander, RAF
Editor
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WELCOME ADDRESS BY COLONEL OLAF NYBY, SLRGEON GENERAL, ROYAL NORWEGIAN AIR FORCE
AT THE OPENING CEREMONY OF THE AGARD SPECIALIST MEETINGS IN OSLO 12-14 MAY, 1979

Dear Members ~ Dear (Guests!

On behalf of the Royal Norwegian Air Force, hosts for this conference, it is my great

pleasure and honour to wish you all a hearty welcome to these two Specialist Meetings,
to Oslc, and to Norway.

The idea of AGARD is, through a close contact between research institutiens and persons -
military and civilian, to stimulate and to coordinate scientific efforts in areas of
importance to air missions in our NATO alliance - and to spread information in this

field to all those wito may benefit therefrom.

As Norway this time has the privilege to be the seat o. the conferences, we are happy
to have the opportunity to see as our special invited guests representatives from
agencies and groups of persons in ocur countrr who are ¢ ..cing the problems undetr
discussion in these panel meetings. We are honoured to welcome representatives from
the Armed Forces Medical Service - and from the Armed Forces Department of Psychology,
from the Navy Medical Service, from the Faculty of Medicine, University of Oslo, from
the Directorate of Civil Aviation, from the State Inspectorate of Safety in Work, from
the Medical Service of Scandinavian Airlines System and from the group of Industrial
Officers in Norway - who have long been highly dedicated to the task of solving the
health problems of shift work. I hope that the coming days will be valuable for all
participating and attending the meetings.

Following this welcome the Surgeon General of the Armed Norwegian Forces, Major General

Torstein Dale, addressed the meeting and greeted the participants from member nations |
of NATO.

Group Captain T. C. D. Whiteside, Royal Air Force, Chairman of the Aerospace Medical
Panel of AGARD thanked Colonel Nyby and General Dale for their generous remarks and,
on behalf of all present, expressed gratitude to the Royal Norwegian Air Force for
their hospitality in making possible the holding of this Specialist Meeting in such a
delightful venue and such elegant immediate surroundings. He then handed over the
meeting to Brigadier General Lauschner as Chairman of the firs. session.

Brigadier General Lauschner outlined the aims of the Specialist Meeting and the
subdivision of the programme and called upon the first speaker.
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Summary

This paper describes the current aeromedical train-
ing programmes in the Canadian forces. The activities of
the School of Aviation Medicine in training aviation med-
ical perscnnel is discussed. Also presented is the organ-
ization and activitie, of the Rorcmedical Training Units
in the field in orde to illustrate the continuing educ-
aticn and training of aircrew and jet passengers. Oper-
ational aeromedical support is mentioned as a part of the
field aeromedical unit function. In describing the Scho-
ol of Aviation Medicine, the paper gives a resumé of the
courses given to Flight Surgeons, Bioscience Officers,
Bioscience Technicians, Flight Safevy Officers, aircrew
and jet passengers. Additional training available to
Flight Surgeons and Bioscience Officers is included,
as is School of Aviation Medicine assistance in the aero-
medical education of civilian aircrew.

Sommaire

Ce papier décrit les programmes d'entralnement en
sciences biologiques présentement en usage dans les Forces
Canadiennes. Les activités de 1'Ecole de Médecine Aérona-
utique concernant l'entrainement du personnel en médecine
aéronautique est discuté, Aussi présenté est 1'organisat-
ion et les activitds des Unités d'Instruction en Medécine
Aéronautique dans le champ pour illustrer 1'education et
1l'entrainement continuel des membres de 1'equipage de 1'é~
quipage et des passagers des avions 3 réaction. Le supp-
ort en médecine a&ronautique operationel est mentionné
comme faisant parti des fontions des Unités d'Instruction
en Médecine ABronautique dans le champ., En décrivant 1'E-
cole de Médecine Aéronautique le papier domne un résumé
des cours donné aux medecins de l'air, aux officiers spé-
cialistes en sciences biologiques, aux spécialistes en
sciences biologiques, aux officiers de la sécurité aéri-~
enne, aux membres de 1'é@quipage et aux passagers des av-
ions i réaction. L'entrainement additionel pour les méd-
ecins de l'alr et les officiers spécialistes en sclences
biologiques est inclus, de meme que la contribution de
1'Ecole de Médecine Aéronautique dans 1'éducation en méd-
ecine aéronautique des membres de 1'équipage civil.
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Aeromedical training may oe divided into two parts, one dealing with the education and training of
personnel in the practice and teaching of aviation medicine and its ancillary disciplines, the other part
dealing with the education and training of those personnel actually engaged in flying, namely aircrew and
Jet passengers. In the Canadian Forces, personnel who are directly concerned with the education and train-
ing of aircrew and jet passengers are: Flight Surgeons, Bioscience Officers (known in some countries as
Physiological Training Gfficers), 3ioscience Technicians, and Flight Safety Officers. These personnel are
trained by the School of Aviation Medicine, which is an integral part of the Canadian Forces Institute of
Environmental Medicine (CFIEM). Aircrew and jet passengers are trained at Aeromedical Training uUnits (AMTU)
of which there are five. The AMTU concerned with the, initial aeromedical training of aircrew is located
with Training Comnand, the AMTU's which give operational and continuing aeromedical training to aircrew are
located with, and are under the command of, Operational Training Units (OT!).

PART 1

The School of Aviation Medicine (SAM) condurts two courses per year for Flight Surgeons; each course
is two months long which gives 40 training days. The optimum number of students per course is considered to
be five, although up to ten can be accommudates. T1e aim of the course is to introduce selected medical off-
icers to the basic principles of the practice of Avietion Medicine and to indicate ways of applying these
principles to enhance the safety and effectivenees nf Canadian Military Aviation. Candidates for the ccurse
shouid nave at leest six months experience on a flying base and normally should have more than two years to
serve. They should be able to meet the Towest physical standards for aircrew (visual category excepted) and
must be prepared to fly in service jet aircraft to undergo decompression training. Since the great majority
of students will be serving two to three years on an active flying base, emphasis is placed upon methods =f
active support to the operation. To stimulate interest, a number of closely related subjects are also out-
lined in the lecture material, field visits and exercises.

The following subjects are emphasized, with their applied physiology whire applicable:

a. oxygen systems including liquid systems:

b. aircraft pressurization and Jecompression sickness;

c. acceleration and orientation;

d. clinical aviation medicine;

e. Flight Surgeon support of military operations; and

f. accident and incident investigation including aviation

pathology.

The following subjects are outlined briefly:

a. history of aviation medicine,

b. pressure suits;

¢. treatment of dysbarism and submarine medicine;

d. aircrew selection and training;

e. principles of flight and aircraft instrumentation;

f. human engineering;

g. air traffic control prablems;

h. biostatistins;

J. aviation public health and industrial hygiene;

k. space medicine; and

m. operational problems.

The foregoing subjects are covered in the lectures by CFIEM staff, military and civilian guest lect-
urers and by films., Use is made of practical demonstrations, tape recorders, slide projection and other
available training aids. Field visiis are made to the Directorate of Fiight Safety (DFS), the Aeronautical
Experimental and Test Establishment (AETE), .ne various Command Headquarters for briefings, a field AMTU, a
major afr traffic control centre, and an aircraft manufacturer. In order to give the Flight Surgeons as var-
ied a fiying familiarization as possible, visits are mad. to bases which have the Primary Flying School, the
Flying Trainino Schonol, Operational Training Units and as many operational bases as possible. As an example,
the last course conducted had flight experience in the Chiprunk, the CL 41 Tutor trainer, the T 33 Silver
Star, the CF 101 Voodoo, the CHSS-2 Sea King ASW helicopter, the Argus Maritime Patrol aircraft, the L 19
reconnaissance aircraft and the CH 112 Light Observation Helicopter. The field trips are considered to be a

most important part of the Course from the point of view of education, orientation, creation of interest in
aviation and an appreciation of the aviation environment.




Students are assessed on a multiple choice mid term examination, a practical problem final examinat-
ion, an original paper and an accident investigation exercise. After graduation the 1ink with the School is
not broken. Their work in the field is assessed, accident boards reviewed and Flight Surgeons have direct
access to the School and Institute on aviation medical matters.

Flight Surgeons have further opportunity to qualify for a Certificate in Military Medicine (A) the
qualification, criteria for which are;

a. an approved internship of at least one year;

b. a minimum of three years experience as a general duty medical officer with an operational unit,
base or formation, at least one year of which shall be employment in a senior medical position
of that unit, base or formation, or credit will be given for employment at CFIEM;

¢. a Diploma in Public Health or Hospital Administration or a Master's Degrae in Public Health, In-
dustrial Health, Hospital Administration or Business Administration, or equivalent civilian train-
ing and experience in health or business administration;

d. a minimum of two years service experience as a combatant officer or equivalent, in one of the
three operational environments, or successful completion of the Canadian Land Forces Command and
Staff College or Canadian Forces S*aff Colleae; and

e. submission and acceptance of a thesis on a subject directly related to Military Medicine, and
which has the prior approval of the Surgeon Ceneral.

The granting of specialist quatification in Military Medicine by the Canadian Forces Medical Council
will be followed by the awarding cf a Certificate of Qualificaticn in Military Medicine. This certificate
and the individual officer's records will be annotated to show Military Medicine (S), (L), or (A), denoting
Sea, Land or Air, as applicable.

Opportunity is also given to obtain DPH, MPH or MIH degrees from recognized universities in Canada
and the USA. Occasionally, a Canadian Flight Surgeon has the opportunity to attend the residency course at
the USAF Scheol of Aerospace Medicine.

To implement the Aeromedical Training Programme for aircrew and jet passengers, a specialized group
of competent, professional officers are necessary. Aeromedical Training Officers are selected from Bioscie-
nce officers and must be trained to be all of the following;

a. fdnstructors;

b. educators;

C. programme managers;

d. active in aviation and associated fields; and

e. 1in excellent health physically and mentally;

The aeromedical training officers in the Canadian Armed Forces are essentially drawn from two sources;

2. wuniversity graduates holding degrees in Biology, Physics or related fields. These candidates
enter military service directly as a commissioned officer.

b. experienced Service personnel commissioned from the rarks. These candidates must have a demon-
strated ability in Biology, Physics or related fields and formal instruction,

The selected graduate officer thus on entry becomes a Medical Associate Officer with the Biosciences
specialty classification but without a task oriented identification. (MAO/Biosc). Depending on his back-
ground, he can, on graduation from Common Cfficers Tra'ning, be posted to:

a. Canad an Forces Institute of Environmenta’ M2dicine in Toronto; or

b. National Defence Medical Centre in Otta-a.

On a quota basis the Bioscience officer is enrolled in a military field medicine course, during his
first year of active service,

During his second year of duty he will be selected inte a specialty field for which he is best suited.
(At this point progress of the MAD/Biosc., commissioned from the ranks into the Aeromedical Training special-
ty runs parallel to the direct entry graduate officer.) If selected into the aeromedical training specialty
field, he will be programmed to attend the following courses as they become available:

a. USAF, Physiological Training Officers' Course;

b. USAF, Life Support lystem Programme;

c. pedagogy training at the Canadian Forces School of Instructional Technigue;

d. task oriented training at the CFIEM;




e. optional training in Giobal Survival Concepts;

f. task oriented training at operational Aeromedical Training Units in the field.

On completion of the listed courses, the MAQ/Biosc officer i¢ assigned to the School of Aviation Med-
;:;gz:at the CFIEM, or he is posted to an operational Aeromedical Training Unit at one of the following Com-

a. NATO Air Division Europe;

b. Canadian Forces Training Command;

c. Canadian Forces Air Transport Command; or

d. Canadian Forces Air Defence Command.

Once assigned Aeromedical training duties, continuation training is provided as follows:

a. USAF Physiological Training Symposia;

b. biosciences symposia conducted by the CFI¥M and SAM; and

c. aerospace medicine conferences.

Appropriate advanced and post graduate upgrading can be appiied for in the following categories:

a. post graduate trainino in appropriate discipline, auplicable to Service requirements,

b. wing standard flying training, if directly in the interest of the CAF,

c. CAF Staff School or Staff College training as aopropriate,

d. USAF Training Programmer's Course, and

e. CAF training supervisor, behavicral writer, or other appropriate advanced training.

A thoroughly trained, highly experiencad and valuable officer emerges from this regimen.

Bioscience Technicians for the Canadian Forces ar: trained at the School of Aviation Medicine. Tueir
duties may be subdivided into four sections:

a. operational duties;

b. maintenance duties;

c. administrative/clerical duties, and
d. instructional duties.

There are four levels of Bioscience Technician progressiny in levels from five to seven and in rank
from Corporal to Chief Warrant Officer. Recruits for training as Bioscience lechrician normallv have a back-
ground as a Corporal level five medical assistant but recruits may be accepted from other trades e.g. Safety
equipment technician. The School of Aviation Medicine conducts courses for levels five six, six B, and
seven technicians. Subjects taught in the courses are virtually the same except for differences in emphasis
and level of knowiedge. The emphasis changes from operational duties through to supervisory and instruction-
2l duties from level five to level seven. The ievel five course is of three months duration consisting of
60 instruction days, 15 of these days are spent on an instructors training course, 15 training davs are spe-
nt on an instrument training course, five training days are spent on a field visit ic an AMTU; the remaining
time is spent at CFIEM.

The level six course is of one years duration and is normally commenced immediately on graduation
frem the level five course. The course consists of a rotating internship throuah the different departments
of the CFIEM for on job training, students are assessed against performance objectives after complecing a
tour in each depertment.

The level seven course for Bioscience Technicians consists of 21 training days. In order to qualify
for this ccurse, students must be level six Bioscience Tecinicians with at least 18 months experience.

Teaching in the Bioscience Technician courses is in the areas elecited above. These areas may be fur-
tiier subdivided as follows:

a. Operational duties

(1) operating of pressure chambers for training, research, and development purposes;
(2) operating of breathing gas regulating systems.
(3) operating acceleration and anti-gravity systems;

{4) fitting anti-buffeting headgear,
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(5) assisting specialist officers in human engineering projects;

(6) assisting in the development and modification of personal protective emergency and
safety equipment;

(7) operating of recording equipment to obtain physical and physiological data in con-
junction with training and research development projects;

(8) May on a voluntary hasis act as a test supject and analyse and report physical and
physiological findings; and

(9) ensuring compliance with orders pertaining to safety precautions and emergency
procedures.

b. Maintenance duties

(1) inspecting and maintaining pressure chambers and associated equipment;
(2) dinspecting and maintaining anti-G suits;

(3) maintaining and calibrating equipment and instruments used in gathering physical
and physiological data;

(4) conducting of preventive maintenance and permissible repairs;
(5) ensuring that safety precautions are observed during maintenance; and
(6) inspecting equipment for serviceability.

Administrative/Clerical duties

€1

(1) performing administrative duties associated with the trade and keeping related
records; and

(2) assisting in inventory control.

d. Instructional duties

(1) instructing junior tradesmen on the technical aspects of the trade and the medical
aspects of survival;

(2) demonstrating the use of anti-buffeting headgear; and
{3) assisting in the operation of devices peculiar to the training function of the trade.

In the past, the members of the Flight Safety Officers (FSO) course visited CFIEM for a period of
two or three days. This period of time has been curtailed because of a reduction in the course length to
two weeks, at present the aeromedical input to the course consiscs of one day of training. An attempt is
being made to increase the time availabie for aeromedical training. The primary purpose of the aeromadical
training of Flight Safety Officers is to cross refer to the training of Flight Surgeons and to emphasize
that it is essential that the Flight Surgeon, the Flight Safety Officer, the Flight Commanders and the Sim-
ulator Operators work as a team in the human factors area of flight safety. Included in the present instruc-
tion are the following areas.

1. The prefessional relationship between the Flight Safety Cfficer and the Flight Surgeon. This
section stresses the confidential nature of Information that 15 available to this team and the
ethics involved in handling it constructively in the interest of flight safety.

2. The siyns and symptoms of early stress states. A series of 20 cases are used to illustrate
early stress in aircrew and the part played by the FSO in their detection.

3. The "accident oprcne" individual. This concept is discussed historically and practically and
advice given concerning the detection of the accident repeater.

4. Assessment of human factors contribution to aircraft accidents. The cause fictor classifications
are examined at appli:d to actual accidents. The difficuities of interpre.ing these in the
light of normal human capabilities at the time of the emergency are pointed out. The dangers of
applying expedient factors such as "pilot error” and “error of judgement" are illustratad. The
role of the Flight Surgeon in the investigation of accidents and incidents is also discussed.

Not inciuded in the CFIEM presentation are the areas of personal and survival equipment teaching and aviat-
fon psychology. These topics are respectively covered by lecturers from other service departments and a
quest lectuyrer from the University of Southern California who covers fear of flying, {llustrations, witnesses
to accidents and mental stress.

PART 11

Aeromedical Training of air-vew and jet passengers in the Canadian Forces conforms with the recommen-
dations of Stanag 3114. A pilot's first exposure to aeromedical training takes place at the Primary Clying




15

School where the Flight Surgeon gives two hours of instruction, with emphasis being placed on flying fitness
and in-flight stresses related to trapped gases, dysbarism and vestibular function. The 27 hour. of flying
in single engine piston aircraft received at the Primary Flying School is part of a selection process. The
student, therefore, receives just sufficient acromedical training to make him aware of prcblems he may en-
counter in this phase.

Pilots commencing basic flying training and navigacors commencing training receive 37 hours exposure
to aeromedical training before course commencement. This instruction is reinforced during course training
by two hours of Tectures frem the Flight Surgeon with emphasis on orientation and decompression chamber tr-
aining type III.

Basic flying training consists of 130 hours on a basic jet trainer followed by advanced training of
100 hours on an advanced jet trainer after which wings are awarded. Pilots are then transferred to operat-
jonal training units where they are trained or muiti-engine, rotary wing, instructional or high performance
jet aircraft. At the operational training units, aircrew receive mission-oriented aeromedical training
which varies according to aircraft type, mission and environment. This training varies from six to 12 in-
structional hours. Refresher training 1s given at least once every three years, more frequently in some
Commands. Canadian Forces Minimum requirement calls for a full course consisting of six hours of academic
instruction and a hypobaric chamber flight. This training is again mission oriented. Ejection procedure
training is given at more frequent intervals varying upwards from 30 days in pilot basic training.

SUMMARY OF ACROMEDICAL TRAINING FOR
AIRCREW Aii) JET PASSENGERS

PLACE COURSE LENGTH TOPICS

PFS TWO HOURS FLYING FITNESS
IN-FLIGHT STRESSES -
TRAPPED GASES

DYSSARISM
VESTIBULAR FUNCTION
TRAINING COMMAND 37 HOURS AS PER STANAG 3114
AMTY LESS PRACTICAL SURVIVAL
BASIC FLYING SCHOOL TWO HOURS ORIENTATION
SURVIVAL SCHOOL 10 DAYS LAND SURVIVAL - SUMMER BUSH
- WINTER BUSH
- ARCTIC
OPERATIONAL TRAINING UNIT SIX-12 HOURS MISSION ORIENTED PROGRAMMES
AMTU'S
ALL AMTU'S SIX HOURS REFRESHER COURSES AS PER
STANAG 3114

A1l traininy in the Canadian Forces is performance oriecnted. Methods used in training are academic
lectures making full use of all available training aids such as slides, films, a.d tapes. lemonstrations
are given making use of simulators e.qg. all aircrew have experience in decompression chaimber flight, Barany
chair demonstration, a static ejection seat systems trainer and a tallistic ejection experience in the Mar-
tin Baker tower. Water sur.ival training is received in swimming pools or, at some OTU's, in lakes; the
maritime OTU gives survival training in the sea. Other than water survival. the survival training given by
AMTU's is academic only, After graduation, ai~ rew receive survival training at the Canadiarn Forces Surviv-
al School. Examinations in the Canadian Fyices training system are also performance oriented, where poss-
ible e.g. dealing with hypoxic incidents in the decompression chamber. If ecademic questions are used they
must all be completely relevent, i.e. the student musi need to know the information asked for in order to
do his job, e.g. he is not asked to cefine or differentiate between different types of hypoxia; rather, he
is asked to describe the vital actions if hypoxia is suspected.

The "closed-loop” inlegrated training system in use in the Canadian Forres consists of the following
steps when ipplied to Aeromeaical Training,

a. At Canadian Forces lleadquarters {CFHQ) a job analysis is made and trade specification (for air-
crew) are produced.

b. At Training Command Headquarters (ICHQ) Course Training Standards (CTS) are prepared from the
trade specifications. The CTS contains:
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(1) the intent of the training operation,
(2) the expected student perfyrmance on course completion,

{3) the conditions under which the student must be able to perform e.g. aircraft
emergency at altitude,

(4) a statement of precisely how well the task must be performed, and
(5) a guideline to evaluate student performance at course completion.

c. At Aeromedical Training Units {AMTU) the most critical document is produced, the Course
Training Plan (CTP). This is a Unit document retained by the AMTU and changed to suit
performance objectives, the performed task requirements change as missions change. The
CTP contains the following directives for instructors:

(1) lesson specifications and enabling objectives;
(a} methodology
(b) training aids
(c) course time, and
{d) tests
(2) sequence timing, and

(3) skill and knowledge elements.

d. At TCHQ (Standards Evaluation) standards performance checks are administered by evaluation
teams. Students graduating from AMTU's are evaluated.

e. Finally, user Commands validate the performance of the graduate. Validation findings are
submitted to CFHQ and to TCHQ. On the basis of these reports, trade specifications and
Course Training Standards are re-assessed and re-written.

The "loop" is now closed producing performance oriented aeromedical training.

A TRAINING SYSTEM
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At present a great deal of reorgantzation in the field of aeromedical training is being contempl-
ated 1n the Canadian Forces. The biggest changes will be seen in the training given by the AMTU's attach-
ed to 0TU's, this training will become aven more objective and mission oriented. A paper on this topic
will be read later in this meeting.

The School of Aviation Medicine is at present the only teaching organization in Canada giving aero-
medical training. Assistance has been given for some years to private flying clubs, commercial organizat-
fons and civilian government departments. Academic lectures and demonstrations are given for the most part,
although the advent of high performance jet aircraft in the executive field has increased the demand for

deconpression training. Since a civilian organization is being formed to give this training, the Canadian
Forces Role should diminish.

This paper has described the aeromedical training of personnel in the Canadian Forces who are con-
cerned directly with the operation of aircraft or with the teaching of aeromedical subjects to these per-
sonnel. Success in this training programme is achieved through the joint efforts of the Aeromedical Train-
ing Units in the field, the Operational Training Units, Training Command, the Canadian Forces Survival Sch-
ool, the Canadian Forces Institute of Environmenta} Medicine and the School of Aviation Medicine. This Sys-
tem produces aircrew best equiped to meet the challenges presented by the cperation of sophisticated complex
aerodynamic systems in a hostile environment. The integrity of the military missiun depends upon the effec-
tiveness of an aeromedical training programme.
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SUMMARY

The Aerospace Medicine Program of the United
States Air Force functions to promote and
maintain the physical and mental health of
Air Force personnel. Flight Suraeons are
required at all levels of command to manage
and participate in this program. The content
and method of teacling various courges at the
United States Air Force Scrool of Aerospace
Medicine to provide trained physicians for
these rejuirements are presented.
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EDUCATION OF THE UNITLD STATES AIR FORCE FLIGHT SURGEON

With each significant advance in aerospace technology the aircrew member has been
subjected to an cniirely new environment demanding the utmost skill of tle flight sur-
geon for his continual survival., 1In reviewing the technological advances of just the
last half century the aircrew mar appears to have been traveling a very narrow path
between maximum performance of man aad machine and complete catastrophe. 1In a sense
this individuwal has lived under the constant threat of being overtaken by the machine
and overceme by the new environment in which he has been placed. The broadly conceived
acrospace medicine program of the United States Air Force, directed by our flight sur-
geons; was initiated with the principal objective being the ccntinued maintenance of
the flyer at the highest possible state of effectiveness under all circumstances. For
the past half century the United States Air Force School of Aerospace Medicine has con-
ducted educational programs to provide flight surgeons with the knowledge and ability to
accomplish this objective. The mission of the Education Division of the School is much
the same as that assigned to the School for Flight Surgeons fifty years ago. Course con-
tent and methods of teaching have constantly been modified to meet the changing needs and
requirements.

0f the new physicians entering the Air Force cach year for their obligated two-year
tour of duty, those who volunteer for flight duty are commissioned and ordered directly
from civilian status to the School ot Aerospace Medicine for a two-week course in basic
indoctrination to the military. The principal objective of these two weecks of training
is to convert the civilian physician to a military medical officer. Admittedly, this is
a short period for such a task; however, this course is followed immediately by nine
weeks of study in our Aerospace Medicine Primary Course., Over 13,000 flight surgeons
have been trained in this course which has varied in length over the years from as short
as eight weeks to as long as six months, depending on requirements. Since mest of the
physicians trained in this program will return to civilian life at the end of their twc-
year cormitmenc, we must get them out to field duty as quickly as possible for maximum
utilization. ouar present nine-week program appears to meet this objective of adequate
training balanced against maximum field utilization.

To understancd the subject matter of this course, I'd like to review briefly our
aerospace medicine program in the United States Air Force. With the specific objective
of promotion and maintenance of the physical and mental health of Air Force personnel,
this program was conceived to draw together under one functional area all medical and
related disciplines required to support flying, missile and space operations; to super-
vise maintenarce of a healthful environment within the entire military community; and to
assure safe and healthful working conditions in all military industrial activities. This
program at base level must be supervised and managec by the flight surgeon or flight
medical officer and is subdivided into three functional areas.

The flight medicine program is specifically dedicated to the anticipation and recog-
nition of medizal and envirormzntal problems of the aircrew member and the proper use of
available means to prevent or solve these problems. The physical and psychological selec-
tion of aircrew members remains one of the primary missions of aevospace medicine. Once
selected, the maintenance by periodic examination and observation becomes the primary
concern of the flight surgeon. In tuhis manner we hope to promote flying safety and pro-
long the effective career of the aircrew member. Through reqular and frequent flights
the flight surgeon is expected to become familiar with the operational aircraft and con-
tribute his knowledge to the requirements for design and development of future aerospace
vehicles. The flight surgeon is expected to participate in survival training and is very
active in all areas of aeromedical evacuation of patients. He must be completely fami-
liar with all life support equipment and knowledgeable in the physiological changes asso-
ciated with all flight activity. All air traffic control personnel also come under the
supervision of the flight surgeon. In accomplishing these duties we stress a very close
agsociation with the assigned crew members .'n order to know their individual capabilities.
Complete knowledge of the operational mission of the units supported is essential for the
flight surgeon. He must participate in all flying activities of his unit for intimate
knowledge of the environment in which his patients are working.

The health of the aircrew member and his effectiveness in meeting mission objectives
are intimately correlated with the health and effectiveness of the entire community. For
this reason the military public health program concerns itself with all aspects of the
environment of an operational air base. This portion of the program is intimately con-
cerned with the maintenance of adequate immunizations and the epidemiology of disease.

A healthy, well-adjusted family unit plays a major role in the effectiveness of the air-
crew member. For this reason family care is stressed as a portion of the flight surgeon's
duties. Constant surveillance of the working environment by the flight surgeon ensures

the healthiest possible personnel to maintain our aerospace vehicles for mission accom~
plishment. This is the objective of the occupational .nedicine program.




The Aerospace Medicine Primary Course is specifically designed to “rain our base
level flight medical officers who will supervise the program as described above. Since
this constitutes the bulk of our workload and probably represents your primary interests,
I would like to present a detailed picture of the course content. During the nine weeks
of ingtruction the course contains approximately 368 hours broken down into major sub-
headings as follows:

HOURS CUM. TOTAL

Aerospace Medicine 133 133
ENT 29 162
Aerospace Physiology 20 182
Oxygen Equipment 4 186
Altitude Indoctrination 8 194
Aircraf: Escape 11 205
ophthalmology 41 246
Preventive Medicine 47 293
Exercise Physioloqy 26 319
Internal Medicine 14 333
psychiatry 7 340
Neurology 2 342
Administrative Time 26 368

From this ocutline you will see that the block of instruction entitled "Aerospace Medi-
cine" makes up slightly more than one-third of the total program. It is here that we
teach administrative management of the aircrew member insofar as his health and welfare
is concerned. The following breakdown of this large block of instruction will illustrate
the areas of interest:

HOURS

1. Introduction (Introduction to Course,
History of Aerospace Medicine, what is 3
a Flight Surgeoun?)

2 Physical Standards & Medical Examinations 11 .

3 Aerospace Medicine Management Practices 11 :
4. Clinical Aerospace Medicine 11
5. Physical Fitness & Aircrew Conditioning 2
6. Aerospace Safety & Accident Investigation 22

7. ©Disaster Defense Training 6 $

8 Flight Principles & Human Factors in 1

Aircraft Systems & Cperations 21 ]

9. Air Warfare Operations 12 ‘
10. Major Command Briefings 6
11. Aeromedical Evacuation 6
12. Survival 14
13. oOther Aspects of Aerospace Medicine 8
Total 133

You will note from this outline the large block of 21 hours on flight principles.
We have found through experience that the physician who knows the machines that his
patients will fly will become much better acquainted with the aircrew members in a
shorter period of time and will have a much better idea of the problems encountered in
flight. 1In other words, a better rapport is established at an earlier date. Another
large block of hours here is devoted to aerospace safety and accident investigation. I
will discuss the technique of teaching this later. Thece base level flight surgeons are
in most instances the first physicians to arrive at an accident scene; and we are com-
pletely dependent upon them for collection of all statistics utilized in our safety pro-
grams, equipment modification and other material used in devising our safety programs.
They must be thoroughly grounded in accident investigation techniques or the statistics
that we collect are completely worthiess.

The next largest block of hours taught are those of the clinical medicine subjects
that are our biggest concern in the flight environment. A total of 93 hours are taught
in these subjects as follows:

ENT HOURS
1. Clinical Aeromedical ENT 13
2. Vestibular Function & Dysfunction 7
3. Audiology 9




OPHTHA LMOLOGY HOURS
. Introduction to Aerospace Ophthalmology 1

. Basic Science 11
Clinical Ophthalmology 6
Practical Applicatior l6
Special Considerations in Aerospace
Ophthalmology

.
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INTERNAL MEDICINE

Cardiology

Hypertension

Hematology

Syncope

Pulmonary Disease
Gastrointestinal Disease
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PSYCHIATRY

1. Personality Structure of Flyers and
Missileers

Special Operational Stress

Forensic Psychiatry

Selection and Disposition

Minor Psychiatric Problems of Aeromedical
Importance
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NEUROLOGY
1. Neurologic Problems in Aerospace Medicine 2

Primary interest areas here, as you see, are otolaryngology, ophthalmology, internal
medicine, and psychiatry. Most of the instruction in otolaryngology and ophthalmology
is conducted in rotational sessions where the class is divided into smaller groups for
individual attention in examining techniques and the practical application of knowledge
acquired both in this course and in medical schools. The hours on internal medicine,
psychiatry, and neurology are all conducted as lecture presentations as we do not have
the time nor the patient load availalkle for individual case studies. All of these lec-
tures stress the aeromedical impiications of the various conditions rather than discuss-
ing specific disease processes.

A block of 43 hours is devoted to aerospace physiology, altitude indoctrination
and emergency escape from aircraft. A detailed breakdown of this block is as follows:

AEROSPACE PHYSIOLOGY HOURS
1. The USAF Physiological Training Program 1
2. Physics of the Atmosphere 1
3. Respiration and Circulation 1
4. Hypoxia 2
5. Hyperventilation 1
6. Pressure Breathing 1
7. Thermal Problems in Aircraft Operations 1
8. Acceleration 2
9. Medical Management of Decompression
Sickness 2
10. Decompression Sickness Problems 2
11. Hyperbaric Phys’ology 2
12, cCabin Pressurization 2
13. Physjological Incidents 1
14. Personal Equipment _1
20
OXYGEN EQUIPMENT
1. oOxygen Equipment 4
AITITUDE INDOCTRINATION
1. Low Altitude Indoctrination 4
2. High Altitude Indoctrination 4
8
AIRCRAFT ESCAPE
1. Emergency Escape from High Performance
Aircraft 2

2. Practical Methods of Instruction in
Parachuting 1




AIRCRAFT ESCAPE (Cont'd) HOURS

3. Ejection Seat Training 4

4. Parachute Descent and Landing Techniques 4
11

The flight surgeon must be completely familiar with the physiological problems of flignt
at altitude not only for his own benefit in flight, but for the purpose of instructing
aircrew personnel in these areas. You will notice in the aerospace physiology that de-
compreasion sickness and hyverbaric physiology are included. We now have eight locations
throughout the world where hyperbaric chambers are available for the therapy of decom-
pression sickness. Those physicians going to these locations are retained at the School
of Aerospace Medicine for an additional two weeks for a course in hyperbaric medicine.
All students are given indoctrination in the altitude chamber that includes an emergency
decompression to extreme altitude where pressure breathing equipment must be utilized.
Each gtudent is given an opportunity to ride our ejection seat trainer that Dr. Dunn will
discuss later in the program. In small rotational groups, all students are taught the
proper methods for parachute descent and landing techniques.

In teaching this large class every effort is made to keep didactic classroom lec-
tures to a minimum and utilize the technique of small rotational groups to provide a
more intimate instructor-student relationship. All visual aids are utilized. Closed
circuit television has been an axcellent adjunct in our teaching program. This has been
especially useful in presenting detailed data such as the various administrative forms
that are required for management of the aerospace medicine program. We try tc avoid the
"talking-face" type presentation on television; however, we do have an excellent file of
television tapes that can be used when specific instructors are not available. As an
example, we completed an excellent color television presentation of Dr. Hubertus Strug=-
hold's lecture on the physiological clock. A recent innovation has been the use of
mock--ups for the teaching of aircraft accident investigation. Here, an old aircraft
fuselage is used for simulated aircraft accidents, and moulages and theatrical makeup
are used to simulate casualties. Actual case files of accidents are used as a protocol,
and malfunctions of life support equipment are placed on the casualties or portions of
the aircraft or ejection seats. <Students are required to investigate this mock setup
and report their findings. This also reinforces our teaching of the management of mass
casualty situations.

After one year of field duty as a flight medical officer, the physician may enter
our Aevospace Medicine Residency training program. This residency is a three-year pro-
gram, the first year bsing conducted at a recognized school of public health where the
student earns a Master's Degree in Public Health. The second year is conducted at the
School of Aerospace Medicine, and the third year is spent at an established training
site under the preceptorship of a board-certified specialist in aerospace medicine.
This program was designed to provide career flight surgeons in the Air Force with the
training needed to supervise the entire aerospace medicine program from a staff and
command level.

During the first year we encourage the students to get as much training as possible
in community health programs such as the epidemiology of disease, public health adminis-
tration, and environmental health. They also get good background education in medical
statistics.

The second year at the School of Aerospace Medicine involves an in-~depth study of
all of the subjects previously described for the Primary Course. In addition, these
phyeicians are given approximately 20 hours of pilot training in our primary jet trainer.
They are taken through the jet qualification protocol up to solo flight. We do have a
few of our residents who have qualified for and been allowed to take the full year's
training as pilots and awarded the rating of pilct-physiciana. This flight training
gives the resident first-hand knowledge cf the stresses of learning to fly a high-
performance aircraft and makes him a much more valuable member of the aerospace team.
Eight wceks are spent on the consultation service managing patients referred from all
over the Air Force for problem situations that could not be resolved at base level.

Here the resident is given an in-depth study of the aeromedical implications of all the
medical conditions that plague the aircrew member. He is required to evaluate these
patients, present his findings to the senior medical staff, and recommend the course of
action for the solution of the problems. During the second year the entire residency
class attends the one-week arctic survival course conducted at Eielson Alr Force Base in
Alaska and the one-week tropical survival course conducted at Albrook Air Force Base in
Panama., “everal other field trips are made for the purpose of obtaining first-hand
knowled-e of the conduct of the aerospace medicine program in our various major air
command headquarters., We also enjoy very much a visit to tha Canadian Institute of
Environmental Medicine in Toronto, Canada, and brief vieits to both the Army's aviation
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school and the U.S. Navy Institute of Aerospace Medicine. Each resident is required to
complete a basic research project involving the collection and analysis of data obtained
from original research. FEvaluation of the resident's progress is accomplished through
oral examinations conducted by senior specialists in the field of aerospace medicine at
periodic intervals during the year.

During the third year of the formal training prcgram the resident is assigned to
a surgeon's office at one of our major air commands cor to other training sites where
broad coverage of the aerospace medicine program ca» be studied under the preceptorship
of a senior specialist. This provides a twelve-month period of practical application of
all the training in a2 close personal relationship with w_11 qualified sup rvisors.

Each year personnel from the Education Divis:on of the School of Aerospace Medicine
visit many bases throughout the Air Force to evaluate 'he results of our training pro-
grams. I+ is during these visits that we review the requirements cf our major air
command and operational base units. Personal contact is made with graduates of all of
our training programs, and we obtain the frank 2valuvation >f each course from former
students who have been practicing in this specialty for varying periods of time. The
results of these visits are used to modify or revise course content and teaching methods.
This has proved to be an extremely valuable managenent tool in our educational mission.

It allows us to constantly update, modify, or revise programs to meet operational require-~
ments.

I have described briefly two of cur programs for the education of the United States
Air Force Flight Surgeon. A detailed breakdown of course content and method of teaching
the Aerospace Medicine Primary Ccurse has been presented. I do not wish to imply that
this is a static, fixed course of instruction. Basically, this course will remain as I
have presented it. But as our mission and operational requirements change frequently,
we sincerely hope to remain flexible enough so that our flight surgeon graduates will
continue to support the aircrew member in whatever environmental situation he may find
himself.
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SUMMARY

AVIATION MEDICINE TRAINING PROGRAMS IN THE U,S, ARMY

a, Basic Army Flight Surgeon Training Program ~ A discussion of the Army basic course in Aviation
Medicine, to include training objectives, scope of curriculum, and course content, Particular emphasis
will be placed upon methodology of imstruction and utilization of newer teaching techniques aad aids,
which include in-house educational television productions, specialized training aids and programed

instruction,
b. Intermediate and Specialized Army Aviation Medicine Training Programs

(1) & discussion of courses offered to recent Army graduates of either Air Force or Navy primary
training programs.

(2) A discussion of a specialty orientation course offered to senior medical department personnel
to acquaint them with Army Aviation and Army Aviation Medicine,

c, Advanced Army Aviation Medicine Training Program - A discussion of the Army participation in the
Aerospace Medicine Residency Training Program., Particular emphasis placed upon Phase III training which
is conducted at Fort Rucker, Alabama, Program objectives and course content will be presented along with

resident responsibilities,

d. Physiological Training Programns for Army Flying Personnel -~ A discussion of physiological training
for Army aviators will be presented, This will include both general subject a<eas and specialized physio-
logy training for selected aircraft aircrews.
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Fort Rucker is the home of the Army Aviation Center and Aviation School, located in the south-
eastern section of Alabama in an area where goud weather prevails the great majority of the time
and is ideally suited for aviation training.

; The Army Aviation School has the mission to train aviators, mechanics, and other aviation specialists,

During the fiscal year 1969, 7785 initial eantry rotary wing (7170) and fixed wing (615) Army
aviators were trained, which represents a 300-man graduating class every two weeks. In addition
to pilot training, numerous officer and enlisted specialty training programs are cenducted, which
include air traffic controllers, maintenance personnel, warrant officer career programs and flight
surgeon pregrams.

Aeromedical Training and Services

Aeromedical training and aeromedical services which are the subject of this paper include:-

a. Basic Army Flight Surgeon Training Program. The Army's basic ccurse in aviation medicine,
training objectives, scope of curriculum, and course content. Particular emphasis will be placed
upon methodology of instruction and utilization of newer teaching techniques and aids, which include
in-house educational television productions, specialized training aids and prcgramed instruction.

b. Intermediate and Specialized Army Aviation Medicine Training Programs

(1) Courses offered to recent Army graduates of either Air Force or Navy primary training
programs.

(2) A specialty orieatation course offered to senior medical department persoanel to acquaint
them with Army aviation and Army aviation medicine.

c. The Advanced Army Aviation Medicine Training Program - the Army's participation in the
Aerospace Medicine Residency Training Progiam, with particular emphasis upon Phase III training
which is conducted at Fort Rucker, Alabama. Program cbjectives and course content will be
presented along with resident responsibilities.

d. Physiological Training Programs for Army Flying Personnel, including both gereral subject
areas and specialized physioclogy training ror selected aircraft ajrcrews.

e. The Army Aeromedical Consultation Service, an educational and research aspect of the
Phase III Aerospace Medicine Residency Program,

Department of Aercmedical Education and Training (DAET)

The Department of Aeromedical Education and Training, U.S. Army Aviation School, Fort Rucker,
Alabama, has the overall mission to advise the Commanding General of the U.S. Army Aviatioa School
on all matters pertaining to aeromedical education and training. In brief, to be responsible for
the Army Aviation Medicine Training Progrum.

Historically, orior tc 1963 the Army depended upon the Air Force and Navy to train its flisht
surgeons. As Army aviation began to expand in the early 1960's, primarily as a result of Vietnam,
the need for medical suprort personnel also increased. It bezame apparent that to continue to rely
on the Air Force and Navy training programs for cur graduate flight surgeons was both uneconomical
ard impractical, due to the projected numbers involved. Therefore, in 1963 Department of the Army
directed that the U.S. Army Aviation School begin an in-house Army flight surgeon training program
to meet the medical support demands of an expanding Aruly aviation program.

To implement this new mission, the Department of Aero:.edical Education and Training was organized
as a department in the Aviation School in 1964 and has continudusly functioned at a department
level since the inception date., Internally, DAET is organized into a Professional Education
Division and a Technical Training Division and has a staff of five officers, six enlisted and two
civilians.

Basic Army Flight Surgeon Training Program

This program is the U.S. Army's 7-week basic course in aviation medicine that is conducted by the
Department of Aeromedical Education and Training of the U.S. Army Aviation School. The program was
developed by taking the syllabi of the Air Force &snd Havy courses and eliminating areas such as
specific administrative procedures, regulations, and problems of high altitude and high performance
flying which are not pertinent to the practice of Army aviation medicine. Although this course was
initially developed as an expedient to meet the medical snpport requirements for the rapid growth
of Army aviation, it has proved to be an intensified course in aviation medicine. Following
successful completion of this course, the graduate is given his wings and assigned to an aviation
unit as its flight surgeon,

The major portion of the course is spent in ircreasing the prospective flight surgeon's medical
education ip matters relating to the aviation environment. Other subject matter included in the
course is as follows:-

a. Basic physics of the atmosphere.
b. Physiology of respiration.
c. Physical effects of the lack of oxygen.




d. Physical effects of alcitude.

[ Basic Army oxygen systems.

f. Altitude chasber qualifications.

' An experience in thc Martin-Baker ejection seal sinulator.

h.  Exampination and function of the eyes and esrs, particularly with regard to disorientation
and visual disturbances.

i. Heact and blcod vessels as they pertain to function in the aviation enviroww:*.

i Acceleration and G-forces, vith comphasis on their application to aircraft accident
investigation.

k.  Humin factors, pathology, and toxicoelugy, with emphasis on their application to aircrafc
accident investigation.

L. Professional role of the physician in aervmedical evacuation, with emphasis on croper
selection and preparatiun of patisnts for air movement.

m. Stress and fat.gue, survival, escape and evssicen.

n. i'light surgeon's reole in the physical examination 20d selection of the aviator, along

vith direct medical treatment of the aviator.
0. Introductory training in weather, navisition and aircraf: cystems.

p. Link trainine at the controls of the Army's basic aircrafc to become familiar with the
machines his future patients will operate.
q. Approximately 10 hours ot airplane and 19 hours of helicopter flight orientation

instruction.

Basi. Army Aviati.u Medical Officers' Orientation Course {BAAMIOC) Curriculum

This basic course is conducted six times a vear with an enrcliment of up to 30 students per class.
The Army's basic course in aviation medicine btegan in 1962 as a 3-week, &4~day crash course to meet
the medical needs of an expanding Army aviation program. Ove' rhe past five years the course has
nad numerous revisions and lengthening, until at present i’ .s a 7-week course. The course has
been highly oriented to Southeast Asis, but not to the extent of comprising other facets of
aviation medicine training.

Nver the past few years the department has nad an opporturity to refine and upgrade the entire
curriculur. Currently all our instructors are MD! graduates and have as their primary mission
educatior and training. We are utilizing educational TV and this year produced ir-house four
te’evision clips witi eight aore in production, relating to materisl taught in the basic course.
We have jus: completed an Army Flight Surgeon’s Manu.. of over 12.. pages, which will serve as a
textbock for the hasic course, as well as a reference manual for the man in the field. In the
area of quality control, in addition to the end-of-co: = reritique, wi go te the field six months
after graduation {.r a follow-up critique. We rely hea. lv on the ¢ _onth critique bLecause we
find them much more valuable than the -ad-of-course critique for significant contributioms to
improving the course.

The training program has graduated the following tutals of Aviation Medical Of{ficers:-

Fiscal Year Number
1960 »n
1961 28
1962 60
19¢3 2
1964 8
1965 88
1966 180
19¢° 85
190, 142
19475 175

A smail select number of Army medical officers may attend one oi the following two courses -

The first program is the U.S. Air Force 9-week primary course in avistion medicine that is
conducted at the U.S. Air Force School of Aerospace Medicine, Brooks AFB, Texas. Following " e
successful completion of this course, hs will be sent to th: U.S. Army Aviation School, Fort
Rucker, Aiabama, to attend a 2j-week Army aviation medicine orientation course. This is design.'
to reorient the individuel in terms of Army aviation medical policy, procedure, facilities and
philosophy. The total training program covers about 11 weeks, and is designed to reorient the
newly-trained flight surgeon to the Armyv's ieromedical way of life.

Armv Flight Surgeon Designations and Incentives

Without wishine to argue existing philosophies, it mav be said with a considerable degree of :iruth,
that when most people think about motivation they are frequently thinking about money or tangible
rewards, It is in this area that the categories of designation and incentives fall.

Upon successful complecion of the basic course in aviation medicine, and this may be either the
USAF, USN, or USA program, the individual receives the designation "Aviation Medical Officer", the
military occupational specialty D3160, the basic aviation medical officer's wings. He may be
placed on non-crewmember flight status and receive flight pay amounting to $110 per month. In
order to continue to receive the non-crewmember :light pay, the aviation medical officer must fly
four bours per wmonth.




Flight Surgeen

After practicing as an Aviation Medizal Offizer for one year and having logged 100 hours of 1lying
tioe, the individual may receive the deaignation "Flight Surgeun” (his military occupational
specivity D36V remains che saue}, the flight surgeoa’s wings, and crewmembe- flight status. Crew-
merbe: flighs pay for the uzual medical officer amounts to approximately $185 per month, dut it is
on a graded scele and vil] vary with rank and active duty time. In order to remain on crewmember
flight statue, the flight s..gzeon mst fly a total of 80 hours per year with 20 hours of cross-
country tioe and 1S hours of night time. cf whick 5 will be night cross-country. This minimum
flight requirement is, vith minor exceptions, the same as is required of the Army aviator.

Senior Flignt Surgecn

After seven years in the prastice of aviation medicine and 700 hours of flying time, the flight
surgeon wmay apply for & change in designation to "Senior Flight Surgeon”. His military occupa-
tionil gpecialty remains the same. He receives the SFS wings and his crewmember flying status
conticues.

For chose office<s who enter and complece the formal resideacy training program and receive their
cectification by the Americar Board of Aerospace Medicine, the designaticn and inceatives remain
essextially the same except for the military occuparional specialty. Upon completion of the formal
threc years of residency, the flight surgeon is concidered board eligible with an MDS of C3160.
Upon beard certification, the flight surgeon is given the MOS B3160. The military occupational
specislty of A3160 is avarded by The Surgeon General and denotes professorship status or natiomal
prominence in the field.

Army Flight Surgeon Assignment and Utilization

Army uviation nedical officer/flight surgson strength at the end of fiscal year 1969 was approxi-
mazely 325. This included all persomnel with MDS 316C, withcut regari o prefixz. Ir terms of
assignment and utilization, ther» are four major levels &t whick Army aviation medical officers/
flight surgeons are assigned:-

a. After completing the basic aviation medical trainiag, the unit level rlight surgeon can
be assigned to 3 military installation as ~he post £ligh* surgeen or to ax aviation unit as the
unit's flight surgeon. When assigned as the post flight surgeon, ke will be working for the
hospital comasnder; vhen assigned as the umit's flight surgeon, he will be working for the unit
lin2 commander. From the standpoict of the abilisy to practice aviation wedicize, the aviation
wit is usually the woze acceptable organizational styuciure. %his category represents
approxiastely 55 per cent of medical corps officers with the M-5 3166.

L. The second category of utilizetion is that of staff command. These are Army flight
surgeons who sre assigned at staif commasnd levels such as division (division surgeons), brigade,
major Army commands (both in CONUS ané overseas), and DA level (e.g., Office of the Surgeon
General). These flight surgeons have primsrily medical adwiristrative responsibility und practice
aviation medicine as a secondary duty. This category repsecents approximately 7 per cent of
wmedical corps officers with the MDS 3160.

c. Yhe third categery of utili:ation are those flight surgeons sssigned in a consu’tant
category. This group consists of Army flight surgeons who have received basic aviation medicine
training, but have also been trained ia one of the clinicel specizlties. They lend depth tu the
aviation medicine progrum. Aviation me<icine is a horizontal specislty, and the flight surgeon
receives considerable, but not complete, training in each of the clinical specialties. The needed
depth for consultation required by the fiight surgeon ir many of the clirical specialties is pro-
vided by this group. This coasultant category fills a siguificant need. Ther2 are many
installations at vhich Army aviators may be assigned in insufficient numbers to justify thc
assignment of a full-time flight surgeun, but one of the clinical specialists assigned to that
installation can be *rained basically in avietion medicine. This category represents approx’mately
i3 per cent of medical corps officers with the M)S 3160.

d. The fourth categor. of utilization is that of the specialty of aviation medicine. These
are individuals who have either completed or are in the residency program. This category
represents approximately 10 per cent of medical corps officers with the MDS 3160.

e, A fifth group comprising approximately 15 per cent of medical corps officers with the
#MDS 3160 are thosc no longer active in the field of eviation medicine. This group contains mostly
senior officers or those individuals who have entered clinical residency after serving as unit
flight surgeon.

Current employment may be summarised as follows:

Unit level 190
Staff and Command 29
Consul tant 63
Speciality 43
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a. I=tensiwe ingd thoreegh Zr2nizng in the dasic respoases of the hamam body to> zhe lighe
exvirontent.

5. Avianica prrrioleqy, inciudiag the effects of tempereture, presswcce, 2tacspheric
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Componeats. accelerat.in, sud iife support im closed svstems soch as space cabins.

Recegnition, preveatice, and treataeat of aviatiua relzted disorders, ieciuding the -1
wearal hazards, 2otk rhvsicai ad ssveboleogical, faced by aviatica and grox=d support
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d. Alrirex seiection pro-edures and the evaluatioc of aviatars fsr metura e flight states
following dicease or :mjury ca both an acodemic and practical lewel.

2. Travel in the Schbool of Aerdsnace Medicine's K8-97. The fligh® surgeons spesd abou
xee-thire of their tise away fron Sm Ancomioc. [There are scieatific wisizs tc Thited States mad
Canadian Actromedical facilitizs; serospace indwsiry ceienlation; zissils sedicize experizace at
Vaadeaberg AFB: and briefiugs st Headquarters, Strategic Air Commsad. and Military Airitft Coswsnd.
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8 Trairing courses ia jungle aad arctic survival az Albreock aSS, Pansma, Cical Ime, xd
Ei2lson AF5 cear Fatrbahs, Alaska.

- A S-week period in flight famiiiariration in tle T-37&, a twio-jet trainer. Flights
iaclude VFR, IFR, forsatics, night ad cress—cnmtry erperieace.

h. weather, navigatise, ad aivcraf: systems familiavizatiom.

1. At least five cra! exam’matirus, given Uy dxperienced specialists ie aerxpace aedicine,
covering each phase of the flignt surgecn’s toaining. The Fact of these is a "zurde~ board” of at
lesst Six vXamigers, covering tle eatire year's werk.

The hird veil of residency is speal st a» approwed affiliated trainiag size mder the guidmos 36 9
3 flight surgeon who is certificd by the Americzen Bozrd of Preventiwe Medicisme in aviatiom
oelicine. Arxy residents serve this year ar the T.S. Scmy Aviation Center, For: Rumcier, Aladsma,
or 1% selected Air Force sites. During this vear, the residemt practicec, wnder supervision, the
clinical, preventive, eduzational, traizing, ad research amd develspmea: phases of avistice
nedicine. ¥ithia these phases, De it given suthority cosmensurate with Ais respossibiflities. Iz
order t> meet the requitemats for hoard certificatiom, the residen: mut spend e year in the
practice of aviative medicine ia addition o Thw three vears of formal resideccy. Ar the rresent j
tioe, the cne year (or &y inzremect of it) may de sperl eithcr before or after his ccmplerica of
the three years lormai residencs.

Specialized Aviation Medicice Trainirg Programs. (Techaical Traiai=g Pivision}

The technical traiming divisioe is respomsible for the spezislized amd physiclogical traiziamg
activities of the departament. Ia the specialized categsry wr cffer a i-vweek cowrse to remior
sedical scrvice officers four times a vear. This i3 an orientalioc type of course whick imtroduces
these neople to A.sy aviation and che Army ariatios medicine program.  During the czurse the
attendees will be exposed 2o all major activizies at the Aviitiom School mad wixl be provided m
oppoTtunily lo fee aviatioz at work.

The Army currencly has about 10,00 1adividuals ac fiviag statas, the sajority the wocmper varramt
cfficer (12,000). additicnally, 1T Bas ir the zeighborhoo! of 13,000 aircrafr nf borh fimed wigg
and rotary wing types. All Arxmy aviators are recziviog peysiclegical trainimg of coe kisd or
ancther.

Specifically, aviators attcading the courses celevamr tc the U=2), OV} st T-8 aircraft, vhich are
capable of flight in excess of 15,000 feet amd acceleratiome of +6C to -3, receiwve high altitwee
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iadoctriastioe whick includes s low pressure chawber -ricotation conducted st the Naval Air Station,
Pensscvla, Flosida. Flans are underwvay to procure a low pressure chamber for the Army Aviation
Ceuter and for the Arwy to condurt its own training in these areas in the near future. The Army

i3 {ctiwmate to have assigned s school trained physiological training officer who is currently
tevamping wd expanding our prugrams in these aress. Projects are currently undervay for high
2ltitude indoctrization, night vision training, disorientation trainimg. and & host of related
activites.

The Arwy avistor has beea sorely negiected in the ares of physiological and avistion mdicine
sapport, minly because of a lack of quaiified amd interested flight surgeons in the pas¢. Thie is
sapilly changing and atritudes toward this training are decowing more acceptabis by the line cfficer
sviator, mnd the Army is developicg a rtaff of residency traived camer oriented flight surgeons.

A aev course wvhich is avaiting final D2 Spproval is the Aeromedical Specialist Course. This will

be 2 crurse for the enlisied medicel technician which viil prepare hix to become the fligh:
surgeoc’s assistant. Approva’ for this course is expected in the near future.

The Aeromedicsl Consultation Service

The Azwy Aercmedicsl Coosultation Service provides a wmicque service to Arwy aviation. It is the
respomsihility of the Phase II' resident during his rotation at DAEY, and provides the residen: an
OFpo1twnity to apply his inowledge md 2 learning and research experience in dealing with multiple
WMIQUE CASES.

he Cocsultation Seivice applies omly to rated Aray avialors whose physical condition following
Rospitalizazive for iajuries precinges their mestiag the usuai class 2 flving standards. Ir some
cases 3 vaiver is decessary to zlIov retention or active &ty. Tris service does aot apply tc those
aviators wbo are fowmd mqualified for .lying during coeduct of a routine flight physical or medical
cxsuitation. It Is aedat to bezefit those aviators vho hawe recowered from injuries aad who, ia
the opinion of wmir flight surgeons, still possess motivation and some capability for flyiang, even
with possible resctrictioes regacding type of duty, type of aircraf:, assignments, ouwsber of hours
fiving, etc.

It 17 Lboped that :hen Tited awiaiors rec2iwve surgical evajuation fink any =military surgeos, they
will be iaforaed of the possibiiity of sarh ¥ iaflight evaluation. For the vast majoriiy of these
vell-motivated oen, this woald be 2 tremecdows facter stimmlating £ wore zroapt sehabilidal.~
s, Bow mey s inflight evalztion ¢f & injured Army aviator e accougplished? The wit rlige”
surgece giwey Be initisl appraisal af the aviator. If ke fecl( thet the pilot still 7nei2- ses
scme capability for flviag dury red 1s well-mtivated. the regueet for flying doty and =swiczll
documrat ation oi the case are ther sext to the local redical coamander. The coemader e s
oPTLPTinke cases (o The Soraon Gasersi. The Surgecn (amayal determizes 2he necessity “or med:ica?
«taluation. B2 tien oorvinales with che lRief, Persoucal Oprrations aad the dz2sic dora = of ¢
inCividurl flier. TRe Surgeca GeTeral fhec coordisates with the Tnided Stales Armx Aviasioc
schook, Forl Rucker, Alabame, for actual screduling of the inflighk ewalwatiog.

This ssromedical comsuleatiozm/inflight evaluation is 2 coupredemsive medical e surgics <vi! -
tica as well as actwal iaflight agpraisal 27 the recowered injured aviator. It is comdo 2uéd >
tha Aeroseticai Couscltation Service, Deparumec: of Aevomedical Fducatioe and Training, .5. J*wy
Aviatica Scdowl. Appropriate coasultations, laSoratovy axd X-ray studies are Chec Caken +3 “uliy
undavstard snd sppreciate =He eatire mdical prodlem.

After chis vorksp kas Been completid acd reselzs ampp+ar satisactory to all concermed, the i 8lig
eaiuatiae is atually Segun. Daring the exaluatiox the avia®or, a selected iastructer pilac. »e
s flight surgeen will {Iy ia all aizerafc ia whick "Me injured sviator kad Brem prevriowsly ratee.
The evaloutise ir waol o checd, iz actual airzrafr, the zviator's reaction Cime to physical ia-
flight requireamnts md stresses ia lIght of Ais paysical inpatrmeat. The awiztsr ¥ill e required
o demomstraze his Diliry to perform safely ali zormy: Juociices assceiared with pilctiag amd
poeflighting 2%e asircrale.

The izstructar pilet will provide Use Degartment of 2erowedical Zducation md Traiaizg at the

A ‘ation Sc3wol 2 cempiete rwmpert regirding performance, zapabilities adfar limjsztiocas of the
27TL20T = ealk typwe of sircrafr flowm.

The meizal cousalzation aed 128312 capadiilities are 2valmted b o comszltacs doard of flignt
surpedes ard 2 xual:iied ImteruczZor piiat. The couslmisms od recomdesdatio=s are revieweZ by
Tae Sargeve fexeral and fazwarded 3 the O ief, Perizenel Operations. Here, Che fizal deter-
nization is omdr regarding £Iyizg »2atod 3 €ack ca3s alamg witd tle rzcomwndatixe for
rexrriczians, if amy. ExpeTiesce of the .ons:ltation serii-e iaclodes eTalzatisce of 33 cases

s'ace N80, meoog Whidh were § ampelees o4 & ociar cases.

R2ased cpon 2 training coet figurz of aroard $50,M0 per me, It it comservatiwely sstinaked zhat
the {omszizaticm Service kas resclted in a eraizizg 4sllar savtag of s2oad 2.9 nillice dallare.

STMMARY

Is smmmry, the Aviation Medicise Traiaing Program of fme trmy imizigily traize the physiziam te
cope wirk che onique Mdicar prodiems Feoerylrd My e 2wtatise Jowirommenl.  Addieienst traizisg
iz The formm! derospsce Medicine Resicency Prugram 3roadezs tre fIfght sargecn s izswledye of
mdizize & I appiies o the sapourt of wEiizare aviatisa. The fI1 AT sarpeom fupsvticas 22 le
avziatice it level 23e s2aff md commacd lewel, ar v comsuitam?, or witzin tNe specialiy of
arosdate aedicive 1Is2if. Tiikia these iz zreas of respasidilily, the Iilght scrpeer merforms
Pavsical sxmminaticns ax flyizg pesscooel; provides clinical cave for the pilzz a2 ais Jependents;
pTovider s sctawe preweative medicize program; :ifers stali adwice = seccmedical maiters; md
PATTIcipales i Teseriik, drwiopaeat, efwcariom e trrizizg.  Thuy, MY sltexpiisg 20 exszTe a
safe aoratizaal eevircomes: and £e Jreserve The AvIatir's Realty, the flight surpede tam acti wiy
cmizidate te the oeral: sccess &f e Army #5ILiom Waside-
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lhe historical Jevelopment of training in aviation medicine
in the ioyal Air rorce is briefly described, The present
situation is outlined and possible weaknesses indicated
alone with surmestions for improverent,
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It is my task to introduce British views in general terms, for 1 am to be followed by other
speaxers who will examine specialised sspects in more detail,

First a definition - aviation medicine may be considered zs the environmentsl or occupational
medicine of flisht. This has both clinical and non-clinical asypects, and as teaching of the clinical
aspects is largely, if not exclusively, a matter for clinicians, what I will say will refer par-
ticularly to non-clinical aspects.

Just as teci.nology has developed fastest in wartime so hns aviation medicine, and the military
need for new inforuation hns initisted much effort votn in research and in tre practis: of aviation
medicine.

In the United Kingdom there has always been a somewhat pragmatic apprcach to matters of this kind
and the teachins of aviation medicine is no exception. In the 1914-191Z war i\ emphesis was on
selection of airerew., The Vedical Officer was larpely left to his own devices arnd dezlt princinally
with morale, medical fitnesc and nccidents., As hostilities developed so di1 interest ir such other
matters as oxypen equipment, and i e book sritten by H. G. Anderson, a lledical Officer of the Royal
ilavy, in 1919 has chapter headings not altopether unrepresentative of a modern instructional course,
despite the obsolescence of sorme of its material.

In the interwar yeare lessons learned in conflict were largely forpgotten and tre ccrncent of the
¥edical Officer as an all-rounder persisted. This was reinforced by the knowledpe tint any doctor vho
was fit, willing and able could be trained to fly and thus pget a direct incipht into t:ie stresses
experienced. This is how matters stood at the start of the war of 193045,

Very shortly before this war the Royal air Force physiological laboratory (in 1945 its nat: was
chanred to the Royal Air Force Institute of Aviation Medicine) had been formed at rarnbcrough within
the Royal Aircraft zZstablishment and the nucleus of a cadre of research workers came topether. From
this laboratory's earliest days teachinc was one of its resvonsibilities. The staff gave lectures to
both Medical Officers and aircrew, and indoctrinated aircrew in thre use of rew systemt of rersonal
and survival equipment. The subjects taught related to practical service problems, oxygen lack,
black out, survival and rescue, instrument illumination, night vision, effects of cold, ani so forth,
Courses never lasted more tran ore week. Two Contemporary factors were of much importance; (firstly,
tre apnpointmert of Flying Personnel lMedical Officers, principally from those who Lad been taurnt tc
£fly before the war, with responsibility, inter aliz, for aeromedical trainirng ir treir Co~mands; and
secondly, the use of mobile decompression crambers for indoctriratior of aircrew ir tre use of oxyren
equipment, and for decompression testing. These chambers were run by lMedical Cfficers who had
usually been given some additional training. Other special devices such as night vision trainers were
used also., However, to summarise the war period, training, both of Yedical C/ficers z2n< aircrew,
trourh often intensive, was yet irrepular and wlt:out a master tlan; conseguently many officers rnad
no systematic training.

aftexr the war there was a period of run down. Ther> was 3 reduction in the nurter of courses,
but one or two spasmodic efforts were mada to hLold lorfer and more advanced courses. e~e 1 should
like to mention tre two aspects of aeromedical trairins - trainin- of Medical Cfficers arni trat of
aircrew; these are separate matterz yet the latter deoends reavily on the forrmer.

~ith tne introduction of larpge sucntities of rressure garments and prescure Ttreatnineg esulr
the task of aircrev indoctrination became too gre:t for the Hoyal aAir Force Institute ol .wintien
M2dicine, and in 196C the Aeronmedical Training le:tre was set up at Hoyal Air Force ltation Urwood for

tris purpose, about whick you are to heuy later.

Zitr regard to Medical Officers, the Flying lrersonsel Yeiical Oflicer concept hal teern re-ained
and up to 1965 there was a total service ewtatlishmernt of 13 of the=m, tut iwe disalivantares aé'&
becoming aprarent - the officers themselves nad beer sfiver no systematic trainins in - vyiation Med:cire,
and there was some difficulty in their retainiar oproficiency of fiyin~ szill Zue o ‘iculzy of
access to aircraft, whose cost was increasin; steecly, Treir number nL.s nows teern reiucei o five.
Tucilentally they are now called simply Medical Officer (Filo:s,.

It was acknowledged, as part of an extensive review of aviation = e sn cle oval air S

diecin c
i~ 1966, that aeromedizal trainins of Medical Cfficers was inadecuate «nl 2:a% SOTe sters were re:uired
t: :-prove matters. On the service siie a specialty in aviation ~22icine was set ur (iitherzo
specialty of aviation physiolory had existed credominantly tr s.igrort research., & yrofessor in
aviation =edicine was appcinted and a category of Tlisht Medical Cificer was createi. rom this cotirse
of iraining a diplosa in aviation melicine was developed with tre ZonJoint 3oard of the oval Co.lege

of Fhysicians, London anc the Royal College of Jurgeons, ‘ngland 2s examizine authority. The
Ar Force Institute of ~viation Yedicine is the teac>inn autrority, tut it is nelrp :
cliniczl consultent staff of the Rwyal Air Force arnd Ty medical officers of the Air
Yecical Service, the 3oard of Trade and othrers.

[

You will hear more of tre Jiploma ccurse {ro= andot:er speaser later on,
that it is an oper course dcsigned to T ve meiical officers fro- whatevsr scurce a sy

in bot civilian and aiiitary aspects of aviation =edicine. Its use’s
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reduced ty the exclusion of classified material and certain specialized matters related to specific
equipment 1n use in the service., It is, however, an important corner stone on whichk a sound aero-

medical educational syctem for the services can be built,

4 pood training system depends on the availability uf suitable books, The Royal Air Force's
principal effort in this sphere is the Textbook of Aviation Physiology published in 1965. This is,
Lowever, a highly specialised book primarily for the research worker and it does not cover all aspects
of aviation medirine included in the diploma course,

At the present time other shorter courses are run also at the Institute., An introductory course
for Vedical Officers joining the service, ccurses for senior officers of non-medical branches, refresher
courses for Medical Officers, and, as many oi you kiow, a course organised by this Panel of AGARL for
NaTO officers is to be held at the Royal Air Force Institute of Aviation Medicine in the spring ¢f 1971,

It is sometimes forgotten that in the Royal Alr Force some aviation medicine is taught to aircrew
under the aegis of the Director General of Ground Training., This concerns survival particularly and
is done within the individual Royal Air Force Commands at such places as the Jungle Survival School,
the Winter Jurvival School, and trhe School of Combat Survival., Training is devised and undertakern by
Medical and other officers from the Commands concerned.

Much remains to be done; for Medical Officers there is a nced to improve the diplema course both
in content and method of teaching; and systematic aeromedical training of Medical Officer (Filots)
would appear to be necessary. Standards of knowledge of aircrew must depend in the long run on the
gerieral aeromedical educaticn of the Medical Branch, and it would seem essential to have some method for
controlling and co~ordinating the teaching by Medical Officers undertaken in the wide variety of aircrew
traininpg establishments.

with regard to books, 1 believe that there is a need in the United Kingdom for a text book of
aviation medicine following the syllabus of the diploma course, and I believe also that we all should
keep firmly in front of us new teaching methods and techniques such as programmed teaching. In service
organisations, which are prone to suffer from changes of staff, perhaps these new methods have more
walue than in education generally.

o
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SUMMARY

1. The responsibility for the education of medical officers of the Royal Air Force

L in Aviation Medicine is divided between the Medical Training Zstablishment
(Administration), the Central Medical zstabiishment (clinical subjects), the Iustitute
of Pathology and Tropical Medicine (preventative aspects and aviation patholcgy), the
Aeromedicsl Training Centre (personal equipment) and the Institute of Aviation
Madicine (pkysiological and psychological aspects).

2+ The Institute’s participation ia this prograame i3 organised by the traizing
section and consists of a S-day Introductory {curse given tc ail Kedical Officers om
entry; a 3=week Orientation Jourse at approximately 5 year intervals; and & cours?
of six months duration for the Diploms in Aviation Msdicine offered by the Royal
Coilege of Fhysicians (Lotidon) and the Royml College of Surgeons (Zngland).

i 3. The Section also orznnises S-day courses for Senior Cfficers of none-sedicul
branches on current weromedical projects and research programmes, and short half~day

] presentations for Fiisat Safety Officers, Staff College Studenta and civilian Medical

Aeronmutical and Techmical Societies; and will aisc provide external lecturers,

Ak

&, Syllabusee are Gerived froa relevant experience, consolidated into prograzmes by
discuasior belween lecturers, and validated by a contimuing process of debriefing and
coasuser ressarch by questionnaire. The content of any ome courss depernds o the aims,
Yowever constant eaphasis is placed om gractical wori: agd situational metkods,

Ad

5. Lectursrs are drawn Troa the training section, the research staf? of the Institute,
Hospitai Comsultants or civilian practitioners in Commercial Aviation or Goverement
] Ager:ies depending oG the nature anc status of the courge, Lecture driefs are pro-

vided to avcid dunlication coaflict or discrepmncies and ensure the correct orieantatiocn 3
! and coantimuity.

6. Classroovs ar: weli ecuipped to mocern standarde; the ressarcn facilities of tze
Institute are uvtilissd for nract.cal work.

7« Zxperience has showa that there is a requiresent for s comprchensive series of i
textbooks based ox the syllabue, for specific teachirg progranaes in subjects with a

degree of stadent resistance - such as statiatics and psy-hology, and for iastructiomal 1
filas designed for a post-zraduate medicel audience. k
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The respensitility for the sducation of medical o”ficers i1sn the Royni Air Force i:o Jivzides
between:

Medica, Treining Zstablishment o .. .o er o¢ oo oa <. AJEiniatrotion
central Medical =Zstablishoeat .. .. .. . <2 ov er oo 2linicul Pedicine

Icalitute of Pathology and Trojical Medicise .. .. .. .. Zxotic dictaves ad
orevective mrdilire

Reromedical Training ZentTe. .. e s. ae es ss ee e. ALTIIEV personal
eyl poent

Institute of Aviation MediCifne.. <. oo au es e ee .. aviiiion physiollcy asd
percnoloyy

7raining Section at the Iastitute iy respoasidle 2
training dul has further respuasitilizies in that it is
cour=es [or ncn-cedical personnel. The courser rus by

r aviztion paysiciosy ani asytholagy
tasked with (re¢ orranissiiocs of spedinlised
Trainias 0Tlica cax e cudmarised as

follows:
Medical
Viploma in Aviation Medirire® .. .. <. ci s es ee a. © momlns
Iatroductory Courses for Medical Officers.. .. «1 o .. 3 days
Grieatation Courses for Senior Medizal Cfficers .. .. .. ¥ weeus

Bop~-Medisal

Senior CIficers COUFSes .. .. oo e ee 2o we =a <o 5 days
Flight Salety Officers Cosrsas. .. e o5 oe oo oc . 1 day

Ia addition, Training Section has ¢ srrange ¥isits to the Iustitule by cuts:de orcanisatiocs
such as British and Foreign Sta?f Collages, =iviliaz medical (of teckmical sociaties ete,

It is the inteatine of this paper to outline tke leashing Rasks of the medical ani noc-<rdical
courses.

Jatroductere Courses for Medica. Off csrs

At present newly commissicnel medicar nfficers come r3 the Inst tute for a five-da; peried of
basic imstruction in Avialiom '‘edicise folicwing cne moath's general ervice traizicg at Soe
Cfficer Caart Training brit, FaF Henlow. This paase is integrated :nio :he general schane of
izitial training.

Initial Training »f Medical (fficers

neral Service [rRimisg .. <. .o ee e e s e -o )l rmER

izstitute of Aviatiom Medicime., . .. .. (. s ce .. 5 E ¥S

Kerom=dical Traiming _entre .. .. .. . ce as .e <. T diys
=

Institute of Pataolxy & Trcpicsl Medicine. .. .. .. .. S days

Medical Training Zstabliskmenl. .. .. co e cv ee .. 5 dars

It is conasiderw? the: loc much time devote? tr ietailed phwsicleogy at an =arly cstage i3
detrimental and five days has Zzen a:loted tc tais aspect of the Iatrocuctory Fhase. Tha oliect
is not to xttempt tu tra.m, that is to 5ualify a student to carry out specialised duties, but %o
sake iz avare cf the scope of a:s new environcert. Yo to Six ¢ Seven yoars ago the course
attenpted to give lhe mow medical eofficer a comprehernsive trainizng ia otz theoretical materjal and
practical sitills dut this was rever successful. The student was sutjected tc % rours of
inastruction compressed into 2 weeks and all this 4id uas confuse mm with an aburdance of factual
inforsation. At the same time he wvas expected to learn the skills recessary to snable hizm tc fit
equipment scch as masks, helmets and pressure clothing. The reason for dewanding suck e high
standard in those days was pecause the 1ew nedical officer migh: fing hizself .n sole medical
charge of a flying unit.

As the nuzber of flyirg st.ticrs ia the Royal iAir Force has .jecreased over recent yvars se
the chanses of an insxperiences medica’ officer be:ng posted arnple a-ndel to ouch a it have
correspondingly &iministed. e is posted nowadars to a vnit te serve uider a senior medic
officer whe can giv: him aavi-e ani ihe binefit o his greater ex;-ricnce and advarced training
sz, Tiploom in Aviation Medicine.
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It wam therefore on this basia that the present Introductory Course was desiirmned, The
tnitial nm wan to make the subject as interesting as possible and thus to stimulate the student
tnta neirias Turthier knowlsdee, There were two main rensons for this:

1. Aviation medicine is not tau<it in most medical schools so the junior medical officer
15 bein presented with large areas of his future work that he did not even know existed.
That mout of his new areas of resronaibility depend on a sound understanding of
vhysiolorical principles comer as a surprise to him, as he thourht that he had finished
«1th physiology early in hia medicul atudent career.

', it was found! that most junior medical officers on entry had only a poor knowledge of
noth the working of modern air forcea and of aviation generally. Hence there was a need
to place specific phyaiological topica in context. This not only made them more
meanineful dbut wan in keeping with the cducational principle that any teacher should
itnatantly be abie to answer his studenta' cry. "But why do we need to know about thia?"
sxamplen of this includes subjects such as ejection, survival and thermal stress, It
was difficult to impress on a student the neceasity for him to study the physiology of
heat re,ulation in relation to, for example, cockpit heat streas in the tropics, when he
4id nut know what the aircraflt were which posed this atress, what their role was and what
they were doing in the tropics anyway. References were made by students to dog fights
an:d nicht fishters which indicated their out of date knowledpe.

The teachin of the junior medical officer is carried out exclusively by Training Section
staff who can from personal experience illustrate the various topics under disoussion, It is
con:tdered that personial experience is an easential quality of staff members who have to teach
juntor medical officers. To teach theoreticaily from a book without the benefit of personal
experience invariably fails with this particular group. It must be remembered that they are on
the threshold of their careers and must be impresaed at this stage.

The formal lecture technique is for the most part not adopted, classes becoming lessons in
whizh the atudents, with direction from the staff, identify problems, and proffer possible
solutiona. No attempt is made to go into great technicel detail as this only tends to confuse at
this stare., In the case of arsisted escape, for example, an idealised simplified aystem is taught
sc that the students can develop an understanding of the problems and general principles without
worrying too much about the difficult task of remembering the detailed timings and workings of
various syntem operations in the different marks of ejection seat. Great stress is however
planced on the fact that the student has the reaponsibility of finding out, when he is poated to his
unit, what type and mnrk of seat his aircrew will be usinpg and the specific performance and technical
Jetails of those seats, By the application of this basic understanding of the principles invoived
it is felt that he emerges a more competent practitioner than the doctor whose basic training
comprised learning performance data and operating techniques. In our opinion such a doctor is
mercly a medically qualified safaty equip..>nt worker,

At this point you are reminded that our five-day course is merely part of the junior officer's
service medical training. When the student leaves the Institute.he goes for a further week's
instruction at the Aeromedical Training Centre at RAF North Luffenham. The five days spent at
AMTC are concerned with the 'Familiarisation with Aircrew Equipment', Here the junior medical
officer sees and handles the hardware which is in current use and which has heen designed to combat
the difficulties that he has heard about during his week at the Institute.

The numbers per course are limited to ten or twelve. Such small numbers are advantageous as
they tend to cancourage a greater degree of relaxation in the staff/student relationship which is
esnential to thia form of teaching,. It was noticed that there was initially some resentment as
the new doctors, comparatively recently escaped from the classrooms of their medical schools,
found themselves back again bshind desks with yet more facts to assimilate, This resentment was
quickly dispelled if the formal clasaroom atmosphere was removed.

To summarise, the Introductory Course for Medical Officers attempts to arcuse an interest in
a branch of medicine which doctors have elected to follow but which is for the most part completely
unknown to them. This is achieved by informal teaching, involving the students as much as
possible. At the same time they are introduced to the Institute and see scme of the research
which is going on in the field of Aviation Medicine. By arousing their interest they are
stimulated to continue their own learning and are helped in this by being directed towards sources
of further information such as books, papers, publicationa etc., many of which are supplied during
their course. Finally, with this groundwork, they are posted to units where they will work under
the direction of a Senior Medical Officer who will continue their education until they are ready
to progsress further in their chosen careers.

dubsequent Training of Medical Officers

If the career of a typical non specialist moedical officer is followed it is found that after a
veriod of about five years he has served his apprenticeship out in the field under supervision.
Tor the most part he has had no direct responsibility for aeromedical problems but naturally his
expartise han grown with his increasing experience. At this stage if he chooses to concentrate
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on the care and health of aircrow he can elect to take :tudy Leave to study for his Diploma in
Aviation Medicine, which will rive him both professional recognition and the service qualification
of Flight Medical Ofricer. The details of the Diploma in Avintion Medicine are contained in a
separate lecture. It munt be pointed out for the sake of completeness that the Diploma does not
automatically confer on a medical officer the status of Flipht Medical Officer as it is cencerned
with aviation medicine in meneral so a further period of one month's study is required at the
Institute and at AlTC durins which the military aspects of aviation medicine are thoroughly

covered,

What of the estaobliched medical officers continuntion training? In the past Refresher
Coursea for Senior Medical Officers have been held at reymlar intervals, These courses have been
supplanted by a new policy which directs that lienior Medical Offirers should every five years attend
an Orientation Course of three weeks duration held at the Institute, The title has been changed
from 'Refresher' to 'Orientation’. This was to recognire the fact that most KRefresher Courses
spent their time revisine old knowledre and never proyressed {rom that stage so that all that was
ever achieved was a steady state, The new courae accepted the fact that the Senior Medical Officers
have a considerable understanding of the subject of aviation medicine but require periodic updating

of information and also an insight into future developmenta.

As with the other courses, adequate time is devoted to discussion because this particular group
of students are practising doctors in the field of aviation medicine and can from their considerable
practical experience bring to the natice of the lecturers any difficulties they themselves may have
encountered in the field. In this way the course is considered of great value, providing the
opportunity for a two way interchange of information.

It is not possible to present pictorially the complete propgramme for the course but a few
examples of typical discussion subjectn will illuatrate how the course attempts to ‘orientate’,

1. Recent deveioﬁﬁén;svnnd experience in assisted escape.
Qe Some aspects of current aesrodynamic design.

3 Recent and future developments in Oxygen Systems.

4, 4ffacts of noise on communications in aircraft.

The course is also characterised by the fact that it is not confined to aviation phyeiologye.
Clinical aviation medicine is included and we have lectures and presentations by visiting senior
clinical consultants and specialists.

This course in particular is concerned with the presentation of up to date information to the
students, 80 naturally thec services of leading authorities in the particular field are obtained.
It is here that a recurrent source of trouble is encountered and one which muat be familiar to all
involved in teaching. The problem of the expert who is not a teacher. It matters not how expert
the speaker is in his particular field; if he cannot transmit his information to the student he
has failed in his task and we have failed in our intention. It i= simply a matter of communication.

What is meant by that? The Inatitute has excellent lecture rooms fitted out with all the
latest training aids, facilities for slide projection, film projection, Vu graph etc but all too
often these facilities are not used at all or if they are, they are abused. All too often the
traditionnl lecture iz adopted, a monologue of up to 60 mins duration with a brief period at the
end for questions. 35mm slides, if shown, are incomprehensible, and contain information which
could perhaps be digested in a paper or publication but which in classroom visual display takes
saveral minutes to decipher. While the atudent is attempting to do this his attertion is diverted
from the spoken word and there is a break in the train of thought and subsequent loss of information.
Speakers time and again fail to realise that there is a requirement for specific teaching slides and
that the straiphtforward reproduction of research data quite often fails in its purpose with a
class, Lecturers are reluctant to change their habits and are indeed resentful of criticism which
is intended simply to improve their presentation. From this point of view we are indeed fortunate
in having the full time services of an Zducation Officer. Doctors appear to resent their
professional colleagues'! criticism but are prepared to listen to and take notice of an authority on
teaching. Since the arrival of the Zducauion Officer there has been a marked improvement in the
standard of lecturering technique. Everyone tends to have a inflated opinion of his own ability
when it comes to lecturing and it is surprising the acbering effect of a critique given by an
Sducation Officer who has been sitting at the back taking notes of one's technique,

As a further example there is the problem of the blackboard artist. It ie practically
impossible to draw accurately on the blackboard at the first attempt the Oxygen Dissociation Curve,
Iveryone has seen lecturers attempts to reproduce its complex curves and then try to relate points
on the curve to the axes. The answer lies in the Overhead projector, But of course it takes time
to convert people to using new equipment and many people still believe that the only requirement to
teach is the knowledge of the subject and a piece of chalk., However, it is not the aim of this
paper to discuss modern methods of teaching or clasaroom communication but experience at the
Institute has shown the value to any medical teaching organisation of the employment of a professional
teacher to advise on such matters.



"o pursue a little further this digression into the practical problems of teachingy everyone
1 awnre of the .ifficulties poued by the shortage of adequate textbooks in aviation medicine.
Yuny Air Forces proluce their own Handbooks and Manuals but these tend to have a national bias
and only highlight the need for a jeneral textbook of balanced opinion and teaching in general
principles, At the RAF Inatitute of Aviation Medicine this is overcome by providing the students
with precis of lectures and with reprints of relevant papers covering the particular subject under
discunasion, At the preaent time an experiment is in progress using programmed texts to help the
student in his unenviable task. The criticism of the lack of suitable textbooks also applies to
that extremely valuable vizual aid « the film. The environment of flipght im extremely difficult
tn bring {nto the clasaroom, The film can help do this but there are very few good films made
for the poat gradunte student of aviation medicine,

.

Non=-tedical Journes

For aeveral yea~s now it han been considered by the Air Staff that all aircrew, especially
those in supervisory and command nppointmenta, and senior engineering and equipment staff, with
day to day reaponsibilitins for the servicing and supply of present day equipment, need to have a
thorough knowlecdge of the physiolosical problems of aviation, To this end the Institute provide
8ix S-day courses per year for senior officers of the rank of Squadron Leader and above in the
previousaly defined appointments.

The course syllabus iu deaisned to provide:
a) Rackground knowladge of aviation medicine.

b) A review of problema currently facing aircrew with emphasis on those problems of
more recent importance.

c) Review of current trends in aircrew equipment and of the latest equipment in
operational use,

d) A survey of matters nf operational importance in the current research programme
of the Institute.

e) Ample oppsrtunity s discussion of individual problems in"Aviatién Medicine with
the Institute Staff, =~

This course is again thought to he valuable because it affords excellent opportunities for the

exchange of ideas and opinion. It brings to the Inatitute, senior officers of wide ranging
experience, from different commands but usually with a degree of built-in scepticism about the
importance of aviation medicine and downright criticism of the efficiency of ineservice items of
equipment. Recruiting for these courses is allegedly on a voluntary basis, but does not appear
30 1n practice. Commands are allocated vacancies but inevitably we find the courses under-
subacribed on the voluntary basis = the numbers are invariably made up of officers detailed to

attend.

There are usually on the first day several suspicioua faces and so time is devoted to
explaining why they are here and what is going to happen. It is explained that the object is to
encourage open discussion, that they are at liberty to question opinion and dogma and their
questions and problems will be appreciated and valued. When the initial reticence of the studen®
posted onto a course and his antipathy to the lecturer facing him is broken down, the atmosphere
becomen more relaxed, tongues are loosened and the course proceeds,

No more than four presentations are arranged for each day, piving at least half an hour's
discussion time at the end of each session. In practice it is found that rather than having to
deal with a few forced questions compressed into the final five minutes most speakers have great
difficulty in escaping before the next speaker arrives at the classroom.

A comprehensive de~brief is always conducted at the end of each course and aa yet there have
been no dissatisfied cuatoncrs, The atudents invariably suggest that more general duties
officers should attend the courses, It is felt that here our publicity organisation is at Zault.
For many years doctors in aviation have been viewed with suspicion because they culy speak
to aircrew either through lectures or articles in Flight Safety magazines, Usually the content
of these lectures has been prophesies of doom or warnings of what might happen if.....} This
has accounted for the poor appeal of courses in aviation medicine and the reluctance to volunteer
for them. Experience with the Senior Officers has shown that once they have been placed in a
direct face to face situation and that once the problems have been explained to them, the
difficulties are appreciated much bdbetter. Courses depart as effective ambassadurs because they
possess understanding as well as knowledge.

The detailed programme varies from course t¢ course, each one being tailored to the interest
of the course members, If there is a predominantly aircrew course then the presentatior’ concen:-

trate on thair immediate intareits and ao on,

Bost Availabte Gop
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It has already been stated that the formal classroom tends to inhibit students - indeed the

very title of student is intimidating and signifies some degrce of inferiority. Appreciating
this, the words students and lecturers will be eliminated from the vocabulary in future.
Lecture rooms will be re-arranged so as to destroy the classroom image with its rows of desks
and achoolroom atmosphere. Small points, but it must not be forgotten that the prime aim of
teaching organisations 1s the efficient acquisition of knowledpe through understanding by the
"student" and here the word student is used for the last time,

Directorate of Flight Safety Courses

Each flying station in the Royal Air Force has itn Flight Cafaty Officers  During the initial
training of Flight 3afety Officers each course spends half a day at the Institute where they are
given on average three presentations on aeromedical aspvects of flipht safety. ‘The subjects vary
depending largely on the availability of lecturers but are usually concerncd with generil flight
safety topics such as a psychologist discussing "Human Error" or a biodynamicist talking about
Recent Ejection Experiences. A small task but an essential one in the wider dissemination of
knowledge of matters of aeromedical importance throughout the non-medical branches of the

Royal Air Force,
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ABSTRACT

1. BASIC TRAINING IN AVIATION MEDICINE

1:!.. Air F?r?e doctors intending to practise in flying units attend a four-month training course at
the Aviation Medicine Specialty School.

. _This School.i§ attended by young physicians having recently been awarded their diploma, who
will pract}se in the military sphere during periods ranging from a few years to a whole career, The aim
of t@e assignment is to provide theoretical education, clinical and practical training, and to promote
the integration of the future flight surgeon into his new and very specific medium.

The problems arising are related to a necessary evolution of relationships between teachers
and students.

1.2. The School organizes courses of various duration for the training of reserve Air Force
doctors.

1.3, Aeromedical training in civilian universities is provided through lectures and visits which
vary slightly in number and importance according to the medical colleges. Doctors who then obtain their
Aviation Medicine diploma can conduct medical examinations in aviation clubs.

2. HIGHLY SPECIALISED TRAINING IN AVIATION MEDICINE

Aeromedical specialists of higher level are recruited and trained by the Air Force, according to
accurate and prescribed standards. Physiologistc go through the successive stages of "assistanat” (4
year laboratory and college studies), then take a competitive examination for the title of “research
specialist of the Armed Forces Health Service".

Clinicians take corresponding competitive examinations to get their medical "assistanat”, and then
become physicians or specialists in military hospitals. . :

Finally, after taking an "agregation" competitive examination, the latter can become prcfessors in
one of the specialties taught at thie aviation medicine specialty School. Modifications of this scheme

are being planned.

Civilian education systems do no: provide competitive examinations ratifying very spccialized
training.

3. TRAINING OF PARAMEDICAL PERSONNEL

In France, training is provided for civiliasn and military air transport hostesses. Personnel in
charge of pressure chambers is given specialised training.

RESUME

1. LA FORMATION DE BASE EN MEDECINE AERONAUTIQUE

1.1, La formation des médecins de 1'Armée de 1'AiT destiné€s 3 exercer dans les unités vclantes se
fait par un stage de quatre mois 3 1'Ecole de spécialisation de médecine aédronautique.

Cette école recoit de jeunes médecins récemment diplomés qui exerceront en milieu militaire
pendant une période allant de quelques années 3 toute une carridre. Le stage vise A la fois 3 donner un
enseignement théorique, une formation clinique et pratique, et 3 favoriser 1'intégration du futur médecin
de 1'Air 3 son milieu nouveau et bien particulier.

Les probldmes qui se posent sont 1i€s aux né€cessités de l'évolution des relations "enseignants-
enseignés". )
1.2. L'école organisé“éeé stages de plus ou moins longue durée pour la formation de médecins de

réserve de 1'Armée de 1'Air.

1.3. La formation en m&decine afronautique en milieu universitaire civil se fait par un ensemble de
conférences et de visites dont le nombre et l'importance varient légdrement selon les facultés de
médecine. Le dipldme de mEdecine aéronautique qui peut étre ensuite obtenu permet aux médecins qui le
poss2dent d'assurer les examens médicaux dans les clubs d'aviation.

2, LA FORMATION HAUTEMENT SPECIALISEE EN MEDECINE AERONAUTIQUE

Les spécialistes de médecine aéronautique des niveaux sup€rieurs sont recrutés et formés en milieu
selon des normes réglementaires précises. Les physiologistes passent les étapes successives de
"1'assistanat" (4 ans d'études en laboratoire et en faculté), puis du concours de "spécialiste de

recherches du service de santé des Armées".

Les cliniciens passent des concours équivalents d'assistanat de mfdecine, ou de spécialiste des
hdpitaux des Armées.



Ces derniers peuvent ultérieurement, aprds va concours d'agrégation, devenir des enseignants d'une
des spécialités enscigndes 1 1'Ecole de spécialisation de médecine a€ronautique. Des modifications de
ce systdme sont actuellement en projet.

Il n'y a pas en milieu civil de concours réglementant la formation trds specialisée.

3. FORMATION DU PERSONNEL PARA-MEDICAL

[l existe en France une formaticn des h8tesses pour 1'aviation de transport civile et militaire.
Le personnel chargd des caissons ) dépression recoit une formation spécialisée.
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In Fran?e, aviation medicine is taught both from theoretical and practical viewpoints to various
categories of personnel: physicians, aircrews, engineers, business personnel, paramedical person-
nel. This paper deals solely with the training given to physicians, and is based on long and
concrece teaching experience.

¢ BASIC TRAINING OF PHYSICIANS SPECIALIZED IN AVIATION MEDICINE

A)  MILITARY

The main aviation medicine training provided in France is that of the Air Force meZical
officers.

All the doctors who have obtained their degree and are called upon to serve in the Air Force
during periods ranging from a few years to a whole career attend a four-month course at the Ecole
de Specialisation du Service de Santé pour 1'Armée de 1'Air (Health Service Specialisation for the
Air Force),

This course follows a six-month assignment at the Application School of the Armed Forces Health
Service, during which the strictly military aspects of a medical officer's training are covered*.

This allows the four-month course to be devoted to specifically aeronautical training, as all
the knowledge necessary to practising military medicine has been previously acquired.

According to the regulations in force, the main purpose of the Specialisation School is to
provide doctors with "the complementayy professional teaching necessary for the accomplishment of
their mission". !

This primary objective can be achieved through two intermediate objectives:

1) The School gives its students the knowledge necessary to practise aviation medicine on the
flying personnel of the un{ts. o

This knowledge is of a theoretical, practical and clinical nature; it covers aviation
physiology, medicine, psychology and psychiatry, otorhinolaryngology and ophthalmology,
biochemistry and biophysics. It also covers the organization of the Air Force and the
connections between the Health Service and the Air Force at various levels.

Such knowledge is provided by means of lectures, practical demonstrations in various
Health Service laboratories (Central Aeronautical Biology Laboratory and Aerospace Medical
Laboratory of the Bretigny Flight Test Centre), clinical assignments (in hospitals, in
services dealing with aviators, in medicine, ophthalmology, otorhinolaryngology, or in
psychiatric services outside hcspitals: e.g. the Air Force Medical Centre of Clinical

Psychology).

Therefore, in teaching the curriculum, one takes account on the one hand of the necessity
of providing students with surveys and synthetic reviews on the topics with which they
have to becom: familiar, bur, on the other hand, one does not lose sight of prevailing
positions and interests of most students.

It is essential to consider these positions and interests for tuition to be effective, and
for communication to be created between the teaching staff and students, thus allowing a
better integration of knowledge.

The students attending these courses are recently graduated doctors, having just obtained
their officer's commission; most of them have held responsible functions in hospitals
during the last years of their medical studies.

Most of these young doctors are primarily interested in the clinical aspect of medicine,
particularly the physiology and psychopathology of the Flying Personnel to whom they will
have to attend.

It is therefore essential not to consider them as beginners or uninstructed students, but
rather as acknowledged doctors desirous of acquiring a specialty, and with whom dialogue
is possible and desired.

It is also essential to emphasize all the clinical aspects of aviation medicine since this
facet is the best understood.

Teaching methods have been used to reach these objectives and to maintain the interest of
the students participating in the course. For instance, round table discussions are
frequently held; they gather specialirts of various disciplines to discuss the same theme,
As far as some subjects, such as psychology, are concerned, dynamic group psychology tech-
niques have been resorted to: their purpose was to help students to discover some clinical
facts, which professorial lectures could not have achieved. In some aspects, this geaching

#* In the French Armed Forces, the Health Service is common to the three services: Army, Navy,
Air Force.



at pﬁycﬁulogy was closely related to M, BALINI's work. It has enabled the students to get
to the Pacts to learn chrough a personal approach, both individual and in groups, thus
miking knowledge integration possible after actual experience.

For the last few years the predominant feature in the general trend of teaching has been
cmphadis on clinical teaching as compared to physiology teaching, which used to prevail.
Another important characteristic has also bren the development of the most specific and
applied aeronautical physiology, to the detriment of traditional experimental physiology.
A certain developaent of pedagogic research should also be pointed out, although varying
according to the disciplines considered.

2)  The School also aims at the preparation of students to become integrated into the environ-
ment where they will be called upon to live and work for a number of years.

It is always difficult to pass on from being a stu'ent to being a professionally respon-
sible person, This is a turning which the School should help studrnts t~ take.

This aim can be achieved, of cours., b providing the doctor with the scientific knowledge
necessary for practising; however, this is not sufficient. The School should also facili-
tate a kind of previous integration into the environment, thus warding off adaptation
difficulties which would not fail to aggravate the obstacles to be overcome by entrant

doctors.

In order to do this, the School uses three different working techriques or methods:

a) It promtes familiarity with the Air Force environment: visits to air unita, rootiugs,
discussions with aircrew and with doctors serving in the Air Force complement the
organization data provided by the courses.

b) Air trips of varying durations enable the students to live with the aircrew, to become
familiar with their work, and to share their emotions. This assists the doctor in his
attempt to identify himself with his potential patients - the aircrew.

¢) For a period of four months the students will share the life ci *heir teaching staff.

Now this teaching staff is very much under the influence of the particular climate which
pervades the Air Force. In the French Air Force, men, aircrew, are very close to each
other, because of their professional motivations - flying and their love for flying - and
because of the emotions shared both in wartime and peacetime. This closeness, this
identification of individuals with one another marks their relationship more than
hierarchical positions.

Doctors serving in the Air Force are of course characterized by this climate, which the
teaching staff reflects all the more in their students in that classes are limited in
number and may operate as small groups (15 to 25 students).

Therefore, during this four-month course, doctors can develop a preliminary identification
with the profession they will practise and with the environment into which they will have
to integrate themselves. This process is an indispensable complement to that of acquiring

medical knowledge.

It is part of the mission of the School to ensure a post-graduate aeromedical training.

This teaching has not yet been finally organized. However, it justifies some preliminary
remarks. Generally speaking, in civilian spheres, post-graduate training raises problems which are
difficult to solve at present and require research; this research is now starting in France. In
addition particular problems arise in a military environment: the relative isolation on a unit
doctor should result in the organization of refresher courses aiming not only at providing new
knowledge, bur also at promoting the exchange of information and experience between practitioners,
hospital doctors and researchers. Such a proposal is supported by considerations on the medical

officer's corpurate feeling, motivation, etc.

B) CIVIL

In the civilian field, aeromedical training varied according to the university. Some - not
all of them - provide the training required for an aviation medicine diploma; this training is most
frequently organized by physiology researchers and professors. At the Faculty of Medicine of Paris,
such teaching includes 50 lectures, with visits, practical work and demonstrations. Examinations
take plaze at the end of the course, with the award of a diploma enabling its holder to conduct

wedical examinations in flying clubs.

a

I1  HIGHLY SPECIALIZED TRAINING IN AVIATION MEDICINE

A) In civilian circles it is the specialised work and research conducted by some experts that
win their author's competence and repute in certain fields of aviation medicine. Many of these
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1esearchers allo.fylfil te?chi?g duties in a university, mainly in physiology. There does not, however,
eéxist any competitive examination for the recruitment of such specialists, at any level,

B) In military &ircl?s the needs for specialized personnel are much higher. The Air Force needs
personngl to conduct a?phed research”, with a view to developing the equipment necessary to aircrews'
adaptation to modern flight. As for the Health Service, it requires a teaching staff specialized in the

various disciplines related to aviation medicine (see paragraph I).
s

'!‘he training of these various categories of personnel goes through the preliminary stage of
recruitment. The "assistanat" competitive examinations enable those who succeed to study four years in
a_Ieborntory, or in a military clinical centre, while simultaneocusly conducting studies leading to
civilian titles. (As a matter of fact, for the time being, military competitive examinations do not
grant to those who pass them an equivalence to corresponding civilian titles).

.Duting his four years of training, the "assistant" is not a student: he is an already specialized
phyfu:um wvho carries out team research work, or assumes clinical responsibilities, on a collaboration
basis, according to the orientation he has chosen.

It is also in view of this orientation that he will choose either the competitive examination
organized for "research specialists”, or that leading to the status of clinical discipline specialist
{Otorhinolaryngology, Ophthalmology, Psychiatry, Psychology, Medicine) which will warrant the work
performed during the preceding years.

Beyond that stage, the researcher who has been active in a laboratory fur a number of years and has
accumulated work may go in for the "mafitre de recherches" competitive examination, the highest step in
this hierarchy, and thus become adviser to other researchers and to the Command.

On the same level, and each in their own specialty, »=: thote who orient themselves towards teaching.
They take an "agregation" competitive examination, after which they hold a position at the Health Service
School of Specialization for the Air Force.

These various types of training have graduslly evolved in two opposite and successive directions.
To the initial phase of development of aviation medicine in France corresponded a parallel development
of highly specialized training and of the competitive examinations which led to it. After the '"biologi-~
cat" created in 1949, appeared successively the "assistanat", then the résearch specialist competitive
examination, then the specialized "agregations', and finally the "Maftre de recherche" titles.

During these last few years, the setting up of a single Health Service was a predominant requirement
which brought about a homogeneization of the competitive examinations in the three Services, which were
initially different from each other.

We are nov living through a transition period: some new competitive examinations have been created,
some others are pending. Adjustments should obviously be devised to allow each of them to retain the
essence of its specificity while general harmonization is maintained.

One problem remains to be solved: the creation in France of an equivalent to the American "Flight
Surgeon”". Such a specialist should combine a specific medical training, both physiological and psycho-~
physiological, and a pilot's training. His value would thus be acknowledged both by engineers and
aircrews, and better results would be achieved both in research and in the medical control of flying

personnel.

This twofold position is at present being held in France by some of the Flight Test Centre doctors;
the very existence of these pilot doctors proves their necessity. This should be officially recognized
and the assignment of such doctors should be extended beyond Flight Test Centres.

CONCLUSIONS

One might conclude this survey by enumerating the reasons for being satisfied with the present teaching
of aviation medicine in France. It is however more profitable, as well as a possible source of dis-
cussion, to stress the problems yet unsolved and the difficulties encountered.

Each nation and, within each nation, each Service has its own traditions, and the training it provides,
vhile it is organized in view of the aim to be reached, is also marked by national traditions and

peculiarities.

The problems rnized by peromedical teaching in the Prench Air Force were for a long time related to the
insufficiently clinical nature of such teaching. But these are bygone days. The present problem - yet
umsolved - is that of the purely seronautical specialization of the Air Force doctor: should it be
emphasized for all doctors, and, if not, for which? Replies to this question differ in all countries.
We shgll be extremely interested in an exchange of views on this subject.
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l'ypes, duration and curricula of training courses held at the Institute of Aviation Medicine of
the Jerman Air Force in PFiuirstenfeldbruck are described.

Te brimary Course in Aviation Medicine

A 10-week course provides knowledge in physiology of flight and in all fields of clinical
avfation medicine, examination methods and pertinent medical fitness regulations. Special emphasis
is placed on questions pertaining to aviation pathology, prevention and investigation of aircraft
accidents and flying safety. Practical indoctrination and field-trips to flying units familiarize
prospective Flight Surgeons with their duties and responsibilities,

Indoctrination ol Medical Officers in Aviation and Industrial Medicine

A 3 -week ¢ourse tor medical officers stationed on air basea, but not as Flight Surgeons,
presents vasic knowledge in the fields of aviation - and industrial medicine,

hg
<o

3 Aeromedical Training Sessions_for Dentiste in Charge of Treating Flying Personnel
Familiarization :ourses of one week’s duration orient dentists on line assignment about
essential aeromedical supjects of interest, especially about experiences gained in and directives

applying to dental trevatment of flying personnel,

4, Course for Aercmeiical Technicians (Flight Surgeon's Assistants)

In a 6-week course Aeromedical Technicians (Flight Surgeon's Assistantas) are instructed in
fundamentals of physiology of flight, appropriate assistance in physical exmminatious, medical
care und traatment of flying pereonnel, and prevention and investigation of aircraft accidentes,

A knowledge of all administrative processes completes the training for the most important assistant

of & Flight Surgeon.

Se course tor Alr Evacuatios Dersonnel
A 3-weok course ror non-commissioned officers of the medical service is designed to
fampiliarize them with the prodblems of aeromedical evacuation in accordance with international
agreements (STANAG 3204),

Sommaire

Nature, durbe et programmes (es cours de formation organisbs A 1°Institut de Médecine Abronautique
de la G.A.F, (Armbe de 1'Air Allemande) 4 Fiirstenfeldbrucke.

Au cours de dix semaines de Stage Primaire pour Médecins de 1‘Air, les Btudiants regoivent une
formation de la physiologie du vol et dams tous les sujets cliniques de la médecine adronautique,
de ses miihodes de diarnostic ot les rdgles se rapportant i .“aptitude. En outre une attention
particulidre est consacrbe aux questions 1libes & la pathologie abronautique, & la prévention des
accidents alriens et aux enqudtes sur ces accidents ainsi qu*d la securit$ des vols. Des
dbmonatrations et des visites d°unités opérationnelles familiarisent les futurs Médecins de 1"Air
avec 138 tAches et les responsapilités qui les attendent.

Au cours d’un stage de trois semaines les officiers médecins, stationnbs sur les bases, mais non
en qualitdé de MBdecins de 1°Air, sont familiarisks avec les connaissances fondamentales dans les
domaines de la mfdecine alronautique et la mbdecine du travail,

Des cours d°une semaine permettent aux dentistes de ee familiariser avec les principaux problémes
abromfdicaux qui peuvent lees concerner. L ‘objectif poursuivi est d”uniformiser les proctdés
relatifs uux esoins deataires en se fondant sur 1" expSrience acquise auprds du personnel navigant,
Au cours d un otage de six semaines les Techniciens de Mbdecine Adéronautique (Assistants des
NHbédecins de 1°Air) re;oivent une formation dont le programme comprend les principes de base de la
physiologio du vol, la partie pratique dbvolue aux infirmiers dans les examens mbdicaux, les soins
et les traitements du personnel navigant ainsi que la prévention des accidents alriens et les
engudtes qui leur font suite. La connaissance de toutes les fonctious administratives complédte la
formation, pour i°assistant le plus important du Mbdecin dqjl‘Air‘

Conformbment aux accords internationaux (STANAG 3204) les sous-otticiers du Service de Santd
sont formbs au cours d'un stage de b semaines aux principes des Evacuations Sanitaires Adrieunes.

Soas
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‘‘’he Schooling Section ror training of medical officers and medical personne

aviation medicine is one of the latest establishments at the Institﬁte o? A:i::ig:cﬂfzzi:n:tof

the GorPnn Air rorce in Furstenfeldbrucke It was activated in 1966 and became ah essentisl branch

of the Training Division, which at the same time is responsiovle for the centralized execution of

g:zsiological training for all flying personnel of the German Armed Forces through its training
ups,

The tasks of the Schooling Section, which I should like to cover here, are as follows:

1e Training of Flight Surgeons in the Primary Course in Aviation Medicine

2e Indoctrination of Medical Officers in Aviation nnd Industrial ledicine

34 Aoromedical Training Sessions for Dentists in vharge of Treating Flying Personnel
4, Course for Aeromedical Tachnicians (rlight Surgeon's Assistants)

5. Lourse for Air Evacuation Personnel.

Primary Course in Aviation Medicine

This course is scheduled to last 10 weeks and is intemded for training of junior aeromedical
officers. Its immediate purpose io to provide future Flight Surgeons with the basic theoretical
knowledge and above all with_the pructical qualifications required for the proper execution of
their responsibilities. Within the scope of these functiona the Flight Surgeon is expected to have
specific knowlsdge pertaining to examination techniques, aiagnostics and treatment of flying
personnel. On the other nand he should also be avle to cope with problems of industrial medicine
in flying operations., In addition he has to hold lessous intended to keep the knowledge of fiying
persunnel with respect to pnysiological training up-to-dates In his capacity as special adviser
to the commander ou organization of leave and leisure time, scheduling of flying- and duty-hours,
questions relating to sporta- and functional medicine he is expected to accomplish his part. He
must also participate in the preventiou and investigation of aircratt accidents and incidents.

Consequently'cho training program not only provides the theoretical knowledge, but places special
emphasis on practical indoctrinatiom.

In detail the plan provides information on administrative procedures of the asromedical service

in addition to an introduction into general subjects of the historical development and tasks of
aviation medicine. The subjects of physiology of flight covering knowledge pertaining to flight
environment and specific effects of flight form the basic structure for all aeromedical comprehension.
In 23 academic lessons the effects of altitude, biodynamlc influences of flight, rescue and survival
procedures and regulations are explained and supplemented by extensive demonstrations of 15 total
hours, including a chamber flight.

This is followed by 21 hours of instructione dealing with prevention of illnesses, rehabilitation
and methods of detailed diagnosis. This includes also an introduction into biotelemetry and

particularly into medical data processing.

Subjects of clinical aviation medicine are covered extensively., The dominant point is not to
discuss basic knowledge considered to be a prerequisite for phyasicians but to cover additional
specific professional knowledge important to the Flight Surgeon. Pertinent physical fitness
regulations are discussed in detail for each specialty. Furthermore particular problems of various
specialties are treated thoroughly. Thus a total of 9 hours are available for internal wedicine
and 10 hours for subjects of the ENT specialty. The field of ophtnalmology necessitotes an even
more intensive indoctrination since experience shows Flight Surgeons to have less background
ophthalmological knowledge than required. As a result 20 hours of instruction are devoted to this
specialty. Neurclogical and psychiatric subjects are deliverately confined to the presentation of
such emotional and mental disturbances, which may play a part in flying assignwent aad coue'i vte
partial or complete incapacitation for military flying duty. In our opinion 5 hours assigned to
this subject are sufficiert consideri~, the fact that fundamental knowledge taken for granted in
trained physicians can be dispensed withe 3 hours each of theoretical instructions in radiology,
dentistry, and laboratory techniques cover specific skills and circumstances characteristic of

physical examinations of flying persunnel,
In the field of clinical aviation medicine the knowledge gained is consolidated by practical
clinical exercises of several hours’ duration,.

Psychology is also concerned with specific and practical problems of flying, especially those
relating to types of operation and mission and the resultant psychological stress, but also with
questions pertaining to psycho-physical performance functions and accident psychology. The 6
hours spent on these subjects are complemented by practical indoctrination into and demonstration
of psychological testing equipment and by introduction into examination methods,

Detailed instructions on aeromedical aspects of aviation accidents and aviation pathology amounting
to 23 hours follow, We consider this specialty to be of very great importance since the Flight
Surgeon is repeatedly faced with the problem of investigating and clarifying an airecraft accident
or incident. He then must give his expert opinion. We also keep in mind that every aircraft
accident constitutes an experiment - unfortunately often fatal = from which new knowledge can be
deduced. For these reasons the general and speciul tasks of aviation pathology as well as techni-
cal and physical processes in aircraft accidents and type and infliction of particular injuries
are ccvered in great detail, In addition measures at the scene of the accident for preservation
of traces and securing of evidence, of identification and fundamental rules for autopsies and
thoir value for clarification and reconstruction of aircraft accidents are dealt with, Questioas
relating to aviation toxicology and problems involved in shipment of specimens as well as
performance of chemical, histological and physio-chemical sxaminations are discussed. Admini-
strative procedures in preparing written expert opinions on aircraft accidents, which, in the
last analysie, counstitute the summary of exp.-iences gained, are adequately considered,
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i:.::g::ui u:quo:cn lectures on flying safety foillow those on aviatiun wathology. The dominant
a > nstructions are techuical aud flying measures for preventicn >nd investigetion of
rcraft incidents and accidents, It is our opinion that the Flying Safety Officer is one of the
moat important counterparts of tne Flight Surgeon in his everyday work on an air pase. Therefore
;:;i::::dation for this important cooperation should be laid in the Primary Course in iAviation
L ]

Furtnermore future Flignt surgeons are familiarized in 6 hourws of instruction with the most
important procedures and regulations governing aeromedical evacuation. It seers important to us
to pass on to our Flight Surgeons experience we ourselves and other nations have gained in World
War II and those acquired quite recently “‘n the course of belligerent evente,

Pro{oung knowledge in the field of epidemjoclogy, pertinent requiremen:s of law and necessary
vaccination measures .re very important considering the tnreat of quicxk dissemination of communicable
diseases in modern ailr travel, These specific hazards are consequently covered in four houras.

Since air bases constitute large-scale establishments, introduction into industriul amedicine is
of great importance, In particular it is necessary to supervise technical installations on air
bases and execute measures of industrial hygienes, including toxicological aspects of flight
opecations,

The tasks of rlight Surgeons are characterized by multiplisity and diffurentiation. Prerequisites
and circumstances differ from unit to unit. For this reasuu a total of 8 training days are set
aside for field-trips to various flylug units, Course participants are fampiliarized with particular
probiems and peculiarities of an r-104 unit, a naval air wing, and an army aviation battalion,

They are also confronted with problems arising at pilot training schools and helicopter unite.

At the same time this opportunity is used :o0 demoastrate survival and roscue at sea, A field trip
to the Training School for Airborne Opera:ions and Air Transport affordy an insight into training
for paratroopers, Important and diverse loading techniques of transport aircraft are demonatrated,
with a special view towards aeromedical evacuation,

One afternoon every week ia reserved for sports, and the course participants have one study-hour
a daye

Participation of training course in the 2-day Asromedical Symposium is scheduled., Such Flight
Surgeon's Meetings are held twice a year at the Institute of Aviation Medicine of the German

Air Force.

The knowledge gained by course participants is assesaed in one internediate test, multiple choice
system, and in one thorough end-of-course~test in writing. .

The sourae language is German. Foreign German-speaking students may attend.

Indoctrination of Medical O%ficers in Aviation and Industrial Medicine

The curriculum of this course is similar to that of the Flight Surgeon's Course, however limited
to essentials in the various specialties. Again physiology of tlight forms the basic strusture
with a total of 11 hours and supplementary skill demonstrations of 8 hours. Introductory subjects
concerning responsibvilities and organization of aeromedical service and isplications of aerospace
madicine and the most important administrative procedures in connection with seromedical duties
are covered in a total of 8 hours, Clinical aviaution medicine is also presented with all its
specialties, whereby problems in respective fields are covered as follows:

Internal medicine 3 hours, ENT-branch S hours, ophthalmology 4 hours, neurology and psychiatry

2 hours. Examination methods of functiocnal medicine and detailed diagnosis are covered in 6 hours.
Problems of x-ray disgnostics, dentistry and laboratory diagnostics are offered in 5 instruction
hours.

Aviation psychology illustrates protlems of pilot selection and performance criteria as wall as
aspects of accident psychology in approximately 3 hours and gives an introduotion into the
examination technigques of the specialty by additional practical exercises on psychological testing

equipment,

In this course emphasis is again placed on aeromedical aspects of aviation pathology to familiarize
medical officers witn all complexes arising from prevention and investigation of aircratrt acciderts.
Further demonstrations of pathologic findings and of 1life saving measures at the scene serve to
{1lustrate action to be taken at the spot and proper ways of conducte

A short introduction into questione of aeromedical evacuation is designed té acquaint medical
officers with the tasks of sub-units for aeromedical evacuation assigned to their organizations,
Specific duties and problems on the part of industrial mediciue exieting on air passs are presexted

in 4 nour instruotions,
One atudy hour a day has again ween provided for this course.

The level of knowladge achisved by course attendants is assessed by & final test,

This training project is a 1-weok familiarization course for dentists on line assignment stationed
on air bases, who have to take care of personnel on flying status and are reaponsible for their
treatsment.

In this manner nearly all sir force line dentists were able to participate in ~uck courses.

Selected subjects from ths field of physioloegy of flight and clinical aviation medicine are
presented to them, ipasauch as these topica are of interest to dentists and show pointes of contact



with their own specialty. At the same time and beyond this objectiv; fhorto A

! pics verve to ¢/ m7e
knowledge which should be universal property of all medical officera responsible fnr handling 7
aviation problems. Furthermore meetings of this nature serve to clarify and formulite uniform
treatment directives and procedures through profeusional discussions among dentists,

So far all dentists have attended a 3 1/2 day training course, Therefore the course has besen
rearranged and subjects of the program have been changed. -

The inclusion of dentists in the training program was highly welcomed and serves the primary
purpose of ilmproving cooperation between Flight Surgeons and dentiste and at the same time is
moat favorable for prospective measures and mutual underctanding.

Course for Aeromedical Technicians (Flight Surgeon’s Assistants)

This course lasts 6 weeks. Physiological and clinical topics are seen more under practical aspects
commensurate with the educational level of the course participants,

All Aeromedical Techuicians, the assistants to Flight Surgeons, their right hand so to apeak,

must be fam:liar with all supervisory administrative tunctions of the Flipght Surgeon'’s Office,
Therefore al, duties and administrative matters are covered in the same detail. Again knowledge

in physiologicil changes and biodynamic influences or flight form the fundamental atructure of

the lessons, wh'lst the clinical specialties are almost exclusively treated under practical aspects,
Naturally these various faculties are concerned with the appropriate phycical fitnesa regulations,
the knowledge ot which is a must for the aeromedical tecnnician,

In internal medicine eramination methods for medical service auxiliary personnel have priority

&nd problems of prescription ana tolerance cf medicaments and drugs are discussed. The ENT=
apacialty stresses ENT disturbances caused by air pressure variations, the effects of noise, and
respective protective measures including the so-called Ear Protection Program, Practical training
therefore centers essentially around sudiometric examinations with corresponding on-the<job
training phases. Ophthalmology covers the most important anomalies of the visual organ and its
physiological performance. Aeromedical technicians are familiarized with practical ophthalmological
examination methods. Another keypoint of clinical aviation medicine are the examination methodology,
x=-ray diagnostics and lavoratory diagnostics, since aeromediocal techanicians should be able to
conduct and supervise examinations of this nature independently, On the other hand there are no
lessons on aviation psychology in this course, since this would be ocutside the scope of responsi-
pilities of asrom=dical technicians, Of great importance, however, are prevention and investigation
ol aireraft accidents, which results in thorough indoctrination through Flying Safety Officers

and in voluminous subjects in the field of aviation pathology. This special troining is also geared
to the more practical aspects, namely measures at the scene of accident, assistance in removal of
injured personnel and fatalities, assistance in and preparation of autopsies, securing and shipment
of specimens and the like. Supervisory tasks of medical personnel while engaged at scenes of
accident are appropriately accentuated, Suitable installations and equipment of recovery and

cragh vehicles, provision of adequate inveatigative material, aid in cases of serious injuries,
burne and shock are ajzain mentioned,

In 5 instruction hours seromedical technicians are familiarized with the problems of aeromedical
evacuation and with international regulations and agreements, Questions relating to industrial
medicine of importance on air bases are discussed with a view towards supervision of technical
installa‘ions,

The importance of immunization and protection against epidemics in international air traffic is
pointed out siance medical service auxiliary personnel aid substantially in the maintenance of an
adequate immunization status especially in flying personnel.

In this course also field-trips to troop units iliustrate in detail the diversity of the situation
at various flying units and aids materially in achisving the training objective, These trips are
carried out to the naval air force, pilot training schools, army aviation units and to the Yraining
School for Airborne Operations and Air Transport, similar to those already mentioned uader the
Flight Surgeons Course.

Course for Air Evacuation Personnel
Thie is the latest type of training course conducted at the Institute of Aviation Medicine of the
(German Air Force. It has only been started this year,

During activation of specific subdb-units for aeromedical evacuation in the separate medical units
(medical squadrons) the necessity of training personnel assigned thereto emerged. The course is
provided roughly in line with international recommendations listed in STANAG 3204 and attempts

to teach specific knowledge for aerial transport in a 3-week course, In particular the interactioa
of Forward, Tactical, aad Strategic Aeromedical Evacuation and necessary orpganizational steps are
presented. Internationally accepted nomeuclature und standard terminology as well as modes of
classification and assessment of priorities are taught,

The most important aerophysiological and biodynamic influences of flight are also covered to
create understanding for special measures oun patients in seriai flight,

Transport capacity, deck-utilization and types of aircratt used in aeromedicai evacuatious are
tnoroughly dealt with and supplemented by appropriate practical exercise on mockups and aircraft.
Some essential clinical aspects wiich warrant special attention in aerial transport are alsao

explained,
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EGUCATICR AND TRAINING IX AEROSPACE MEDICINE
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by
Dr. PFr. Vogt Lcreatzen,

Royal Eorvegisa Air Force,
Csl>, Norvay.




1. Flight surgecus on cospulsory service in the Norwagisn Air Force
take a three wveek course ir Aviatioa Medicine. We feel that the
course is too short to make the surgeons so familiar vith sviaticn
redicine that they are competent to give leciures to flight perscanel
on the air bases. These lectures are thevefore ususlly givea by
flight surgeous on permsnent duty.

The majority of the flight surgeous on permsnent duty ~re trained
in avizzion medicine in the USA and UX. The Arwy and Bavy surgeocus
are oot trained in aviation mediciae.

2. The paysiological training of military aircrev is carried out
according to STARAG 3114. It tias often been pointed out by the Head
of the KioAF Aercmedical Institute zhat it way ba tiresome for
exverienced pilots to attend the same lectures every third year. Ee
states that be weuld prefrr to zive more detailed lectures sbout
seiccted subjects. It is of Interest to hear the opinion of cther
countries.

3. The ENOAF also gives education and training of flight nurses.
They are recruited from civiiiam hespitals and nther civilian places,
in peace time on a voluntary basis. They go “hrough a two week flight
gurse course. Aftervards, one has to give chem "flight experience” in
uilitary aircraft.

In wvartizse ther wvill serve as military flight nurses. TFlight
purse courses aie performed accerding to the need of perszonmael.




T T T

o

e

I wouid 1w firsi %o oatliae .le orgunisaticn ol the zeii.nl service for the Royal lorwerian
Air Porce. The centiiu .ty ¢f orectical wedica. and seroowiizar worz is oased mainly upon
Doctoss wio are nermanenily attached, but enly on a mart-tis: basis., Oniy the Head Surgeon of
Iue Foysl Horeegian iir FYorce is eanloved ful..-time, Ir =243iiticn to these permaneni doctors
we have rturs edical graduztes serviny fuli-tine for 5 oontks coupuisary nililiry secvice,
stortly after pmalificstion, T woula like S0 dcal with these Tirst,

wEI%A. WZICa TWLIS

Lfter tesic ailitasy L=inin;, both a3 officers and in seneral rilitary m:icine, t2ey have 2
six-hours @ day, .ucce-zsek cowise in aviation meiicine at cur Imstitute of Aviation Medicire, 1
In soanrison 4ith nary oiner maticns tkis is a relatively chort peric. of instruction, Taeve
are serveral reasdns for cur zpproack, In our consideration of aviation necicine w»e cmait much
detail ‘roaz tecanicil matlers, suck os xrglene, oecical exznimatfons and I perbaric and diving
meldicine, ie exclude szace dedicine. Jitaocut ;oin; inte details of our sylistaus, I would like
to zenlion a few scints,

Fo——.

¥e conrider impuriant, ani mut much eapnasis on orientation abcit [AT0 ant ASARD and tae
2erooed ical Institutes of {riemdly cruntries. A pilot teaczes adbiut aircraft in use amd flying
in zeperal, Ve call upon 3pecial corsulianis to the Air Porce .Jor tewciair:; about sroblems

in ijentistry, hysiene, ear rase and tnroat, noise ami esideniology wailst tze few doctors on
the starf of our Institute hive to cover all other aspects of aviaticn zeiicine, Often tzeir

tickzroond is nmo% entirely rieguate because they rarely stay at the Institute for a long period, 4
Persomaily, I cawwe zal the difficult job ol tezcking the entire range of subjects., We are mot ]

asle to .aave g full siaff of peonie gualified in all the different fields of aviation medicine,

In cur co:rse @e [ive special %a.xs and demonsirations about visual problems and flask, as
~ecomzerded by tiiis sanel, We carry o:t decompressions -unms, as uescrived later, and for tce
7oung docters =niexrin; coopulsary gervice we heve reserved time for lectures and practical
exercises cr trzcheal intukaticn, resusecitatilon, etc,.

We make use of severzl textbocis as teacking aids for lectures and we zave coapiled £ special E
bookx 57 cur own, based upon varicus hardbosre, jourmals and reports etc,, In tiais w2 deai with

ali aeromedical topics in a brief cenier, gquoting runoered paragraphs and sub-raragraphs, to

woich it 1s easy (o refer, S$lides amd tlacards are mumbered also in accorcante with the sepe

systen, Pilcg are not used =much, and T would lime tc :mt forsard the opinion =nd nope that lae

production of texening films for usa by #ATO countries could de betier co-ordinated, perbaps

togetper ®ith videctape programres, by trhis 4Gild Ponel, #Ne pave no re.uler post-graduates

training rogramaes or de -~ees or diplomas, but ar..rje contimvation trainins as and waen

nceded, J¢ have also bhar the good fortune to 2e adle to participate in coursesheld in friendly

countries.

Turning now to other categories of Jerosedical training to be dzalt with in this zeeting, I do !
not :mow of any szecific imdustry in this field in lorasy, and we theriicre have no opportunity

for co-operation with designers and enjineers. The local seromeiical iscociation holds meetings,

tut naturally tire munver of participants is rather small, Doctors servins with our Aray and

Yavy have no szecial trainins in aviation nedicine apart {rom a few lectures in our Institute,

Indust>y, aerozezical licencing autihorities and our Directorate of Air Transport have no

regqular indoctrination or teaching, as far as I know,

FLIGUT [URSZ MAINILG

Fligkt Morses are recruited from civilian hospitals and civilian organisations on a voluntary
basis and are given a trree-wee. course, fowr ours a .ay. In the event of a war they would
serve ag military flight murses. Once taey have completed initial training they have no
routine or rerular refresher courses.

PARA MEDICAL PERSONNEL TRAINING

Non-commissioned medical personnel in the Royal lorwegizn Air Force have no regcular systematic
training in aviation medicine, but we teixch them where there is a special need, ag for example,
in the case of decompression chamber operating crows., MNany such groups of personnel are issaed
with special aporoval for tieir particular duticc after completing training in our Institute
of Aviation Medicine,

AIRCREN TRAINING

To deal next with aircrew, pilols are given their initial aeromedical training in the USA whilst
attending primary flight school, On their return to Norway they have a short oriertation course
and testing of their personal cquipment carried out by a personal equipment officer, and at our
Institute, where they later in their careers are given aeromedical instruction in accerdance
witi: GTANAG 3114, This course is repesmled at least every three yeurs., We devohe two duys to




8~2

the ayl%uhun ratier than the ono day aspecified in tho SUSANAG, and are thus able to deal with
the vo.ics }n Jreater donth, We do not ;ive courdes as a matter of routine on changing aircraft
type or equimant, or after accidents or incldents, proforring to lenve thiis to be dealt with
at atzation level,

Repgarding the termw of SIAHAG 3114, I would lilke to challenge the posslbility or desirability
ol atiempting to deal witi so many large and imporiant topica in one programme, Is anyone able
to sgive lectures on survival in all c¢limatic conditions, hypoxia, dysbariom, acceleration,
sengory iliusions, cucade, hygicne, personal equipment equipment, give a chamber run and nold an
exanmination, all in one day? we find it imposuible, even in our two-doy course and prefer to
skip some subjects and go more decply into others, Older amd moro senior pilots will find

it tiring and todioua to deal repeatedly with the same subjeots at a very supsrficial level,

and we have therofore tried for tiis ;roup the oxperiment of duasling in dotail with a
reatrictod field, ouch as hypoxia and illusions in one course, and then, three ysars later,

to discugs accolerations and dysbarisnm,

Peing a snmall netion within a large geographical territory and but one Inatitute of Aviation
Medicine, we have to treat some of the STANAG topics at station level., I do not interd to deal

here with our survival training.

For a period of soveral years we carried out tosting and training in flight witlL regard to
sensory illusion, as have other nations, but we have not found it to be sufliciently rewarding
to be continued, We routinely use the Martin Baker ejection training rig.

In addition to the refresber courses at our Institute, aircrew bave 10-11 hours of training
every year at their stations, with a varying programme in accordance with direction froo the
Sirgeon Genersl, and co-ordinated with the training lectures at the Institute., Other aircvew
mombers, loadmasters, engincers and navigators have the same refresher courses and training

at station level as do the pilots.

Lectures and continuation training for civilian crowa are the responsibility of the airlines and
I am unaware of any special regulatlions about routine teaching.

For several years we gave chamber runs to 40,000-42,000 feet but we now bave a revised procedure,
not going above 22,00 feet, An explosive decompression from 8,000 to 22,000 feet is performed
and each peraon is given an individual teat, is taught about hypoxia and pressure breathing is
demonstrated at sltitude, We do not give any night vision demonstetions,
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ABSTRACT
Teaching nf Aerospace Madicine in Italy has lcng been carried out, at different levels, concerning both
military and civilian medical and auxiliary personnel, as well as flying personnel.
The courses sponsored by the Italian Air Force Medical School are the following:

- Basic and refresher courses for Medical Officers on permanent duty, and temporary Medical Officers
of the Italian Air Force.

- Basic and refresher courses for auxiliary sanitary personnel in the¢ Air Force, and for Flying
Medical Assistants and Nurses (also on behalf of the Italian Red Cross).

- Aerophysiological indoctrination of th~ Italian Air Porce Persomnel, in particular Flight Safety
Officers (the latter course being sponsored by Air Force Staff). Short suxvival courses are
sponsored by the Flight Safety Department.

A two-year postgraduate course of Aercspace Medicine is performed in the Medical Faculty of the University
of Rome. Such a course bestows a specialist certificate.

In the same University, a few informative lectures are also delivered to Aerospace Engineering students.

Alitalia medical personnel are entrusted with basic aeromedical information to he given to airline
pilors, and with some elements of first aid to be given to hostesses and stewards.
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At present thc courses for dedlcal Officers held under the direction or with (ke collavoration of
the Military School of Aviation Medicine, which has its headouirters in Rome at the Study and Resear:h
Centre for Aviation and “,ace Medicine, are as follows:

A, For Personnel on Permarens Duty

1. Professional Course for Lieutenants on permanent service in the AF Medical Corps

This course is open to winnere of a public competition for which qualified medical graduates
under 32 years of age are eligiblc. The course represents the basis of professional truining

in aviation medicine. Tt is generally annual and lasts for six months in all. The first 40
days are dedicated to the teaching of military subjects (regulation of discipline, organization,
et~., and to military instruction - the participants, in fact, may come from civilian life); the
other four and 4 haif months are spent on the teaching of professional subjects, shown in

Table I, for a total of over 400 hours including lectures, demonstrations and laboratory work.
The course is concluded by final examinations which may partly modify the order of merit of the
competition. For the practical part of the course, recourse is had tc the specialized equipment
of the Study and Research Centre for Aviaticn and Space Medicine and alao that of other depart-
mants of the Air Force Medical Service. The teachers are all Air Force Medical Officers,
specialists in the various medical and surgical branches and in aviation and space medicine,
many of them being qualified University lecturers.

Some lectures on the latest scientific developments are delivered by members of the permanent
University staff.

TABLE 1

PROFESSIONAL TEACHING IN THE COURSES FOR I.A.F. MEDICAL OFFICERS

BASIC TEACHING SUBSIDIARY SUBJECTS AND PRACTICAL EXERCISES

Aviation Physiopathology Aviation Physiological Technique

Hygiene and Aviation Occupational Medicine | Fligh. ..ccidents Survey

Psychology and Ergonomics Applied to Otorhinolaryngology Applied to Aviation
Flight
Nuclear, Biological and Chemical Warfare
Aviation Forensic Medicine Protection
Alr Force Heslth Service Ophthalmology Applied to Aviation
Aviation Traumatology and First Aid Neurology and Psychiatry Applied to
Aviation

Laboratcry Work

2. Refresher Course for Captains of Air Force Medical Corps

This course came into being 10 years ago to meet the needs of Officers who, for service reasonms,
spend several years at the Air Bases, losing contact with the University and with the School of
Aviation Medicine.

The present course lasts only 40 days (the first ones lasted for 6 months) because it 1s not
possible to take many Officers away from service for much time. For this reason, it was found
more convenlient, from the 8th course, to have one course in spring for half of the audience and
another course in summer for the remaining. In accordance with its principal aim, most of the
hours are dedicated to daily attendance at University Institutes in the medical and first aid
and resuscitation departments, the Officers being inserted in the activity of the latter under
the guidance of the permanent personnel. Lectures and practic:l work at the School are limited
in number (about 50 hours for the whole coursej and the teachers deal only with the subjects in
which there have really been new developments in thearetical knowledge, new applications, the
use of new materials etc. Teachers ot this course are also milirary. The course that is going
on at present has among its students a Medical Officer of the Congelese Air Force.

3. Course for Flight Surgeons

This course was instituted in 1992, and ten were held, until 1966. The course, which is sus-
pended st present, lasted 5 months, took place in the framework of the Study and Research Centre
for Aviation and Space Medicine and had the a‘m of giving a more thorough preparation in
aviation physiology, psychology and hygiene, and, particularly, to form that frame of mind that
makes the flight surgeon one of the most effective factors in the efficiency of the pilot and

in flight safety. During the course, the student: attended the laboratories of the Centre and
received the necezsary training to learn use of the low pressure chamber and t2aching methods
for pilots, in order to be able to give courses in aerophysiological indoctrination at the air
bases. They had also to prepare an experimental thesis under the guidance of researchers in

the various departments. rhe course was open to professicnal Medical Officers from the rank of

s Ladat




L{ggtrnnu{ to that ot Mijur, volunteers. [In the past years it was attended also by Medical
Ctficers from other conntries (Argeatina, Venezuela), Action is being taken to resume these
vuurses,

H. For Temporary Personnel
Iraining courses for medical cadets on temporary sevvice in the Air Force

Graduates in medicine who wish (o do their military service in the Air Force take part in these
vourses.  They last for about three months and include military tralning, physical training and avout
100 hours' teaching in military culture. The professional part consists of about 160 hours' lectures
and laboratory work on the same subjects imparted to the permanent staff, with final examination.

The vourse takes place in Florence, at the Air War College and is entrusted to military tcachers.

Before going on to give other details of an organizarional character on the teaching of aviation
medicine, we think it useful to recall some teaching problems characteristic of our discipline, which
cxtension to elements of space medicine has stressed further. As experts taking part in the symposium
are well aware, it is & composite subject matter, the roots of which are eassentially physiological and
physiopathological, from the trunk of which many branches, large and small, have come forth. It follows
that the teaching staff is usually composed of many specialists, each of whom deals with a small part of
hig specialty, the part, that is, connected with flying. It is difficult, in fact, for the teacher of
aviation physiology to deal, for example, with the clinical aspects of barotrauma or the traumatological
aspects of escape, with the competence of an otologist and a traumatologist respectivaly, exercising their
specialty in the Air Force. Therefore it is necessary to have at least ten highly specialized teachers on
the permanent staff of an aeromedical school, and as this is difficult in Italy, a compromise is resorted
to, that of sending them there periodically from their place of work during each course.

The nmltiplicity of subject matters may lead to the opposite drawback, namely the repetition of the
same chapters by different teachers or else the failure to deal with part of the programme in the
recipracal conviction that another teacher is dealing with it.

In vur School we try to avoid these drawbacks by means of careful programming. For this reason, too,
teachers are asked to hand in a written synthesis of their lesson 24 hours before it takes place. If the
subject is one in which no new developments have taken place (which rarely happens in our field), the
synopsis of the preceding year is used., This method, which calls for a greater effort on the part of the
teachers, is rather unpopular, but is has proved to be clearly effective on the teaching plane. The
synopses, in fact, are stencilled in the number of copies necessary and distributed among the students
before the lesson. The student can complete them with notes and keep them for revision or to update the
texts (books and lecture notes) that he is given free of charge at the beginning of the course. This
mikes up, in part, for the quick obsolescence of medical treatises in general, and, in particular, of
aviation medicine books. Such an obsoleacence is not only due to the advances of sciences, but also to
the stickiness with which out-of~date information persist in medical literature, being replaced by unew
acquisitions only with a delay of several years.

These courses also require facilities of considerable complexity and cost, ranging from low-pressure
chambers to thermic chambers, from human centrifuges to deceleration tracks, vibrators, etc. This problem
has been solved in [taly, as in most countries, by placing the School in the buildings or in the neigh-
bourhood of a research Centre (and this method also ensures a fair number of teachers and lecturers vho
are really up-to-date in the most advanced fields of research).

After these general considerations, we will pass to courses for non-medical military personnel: they
concern the auxiliary personnel of the Medical Corps (non-commissioned officers and Medical Corps Adjutant
troops and flying personnel, particularly those in charge of flight safety).

For the training of Air Force Medical Corps medical attendants and technicians (in radiology, den-
tistry, ophthalmology, audiology, etc.) there exists a School at Taranto, at which non-commissioned
officers of other technical specialties are also trained.

In the case of Medical Corps Adjutants there are ‘hree successive courses; the first (normal course,
for enlisted men) provides the basic training and lasts for about 6 months; the second (complementary
course, for sergeants) aims at consolidating and updating technical training and lasts 3 months; the third
(specialization course, for warrant officers) lasts 3 months.

In each of them, together with the elements necessary for the training and specialization of military
medical assistants, the main elements of the physiopathology of man in flight are imparted, with special
stress on care of the sick in planes and of wounded persons transported by air, and on first aid in

flying accidents.

In order to improve it, we have recnetly implemented the teaching aids, films, etc. and are about to
try out a teaching machine (Mastermatic) for revision of t+. wost difficult subjects, individually or in

groups of not more than three pupils.

As regards the pilot crews, STANAG 3114 is applied. The two mobile low-pressure chambers at the dis-
posal of the Air Force Medical Service are circulated according to a programme drawn up in agreement with
the air base headquarters. A special course of Aero-physiological training was alsoc held every year at
the Study and Research Centrz for Aviation Medicine from 1956 until 1965.. It lasted about 20 days and was
intended for Pilot Officers with special responsibilities (Wing Commanders, Squadron Leaders, Flight

Safety Officers, Instructors).

tt has been replaced by a course for Officers responsible for flight safety, This course, which
began in 1964, is sponsored by Air Force Staff. It takes place annually at the Air War School in Florence

and lasts for about 2 months,



In both cases the aeromedical pa~t comprises about 40 hours of lectures and demonstrations on
physiology and aviation hygiene and psychology applied to flight with special reference to the human
factor in accidents and their prevention.

Teachers at the basic and refresher courses envisnged by STANAG 3114 are the flight surgeons of the
various air baees, while the course on flight safety is giver by military teachers who go to Flu.ence on
days when they have lectures. There is a short text-book for the latter course.

The pilots attend, in turn, a brief annual course on survival in the mountains (months from October
to March) and on the sea (wonths from May to September). 1n this case, too, the physiological aspect of
aurvival is dealt with by a flight surgeon,

Finally, in the years 19€1 and 1963 two courses of preparation for Medical Aszistants of the Air
were ield, in accordance with the provision of the Féderation Aéronautique Internationale.

There courses, which lasted for about 40 days, were attended by non-commissioned officers of the
Medical Covps and by volunteer nurses (female) of the Italian Red Cross., At the end of the course, they
awarded the relative international certificate.

In the civil field, too, the desire for an aeromedizal school was expressed as early as 1941 by
Agostino Gemelli in a well-documented article "On the necessity of teaching aviation medicine at the
Un.versity'". But it was only in 1963, with a deciee of the President of the Republic on January 23rd
of that year, that - real post-graduate school was set up at the University o Rome. It has the aim of
promoting the developuent of Aviation and Space Medicine, training graduates in medicire and surgery for
the tasks of attending tc the civil flight persoonel in land and during flight, and awarding a diploma
qualifying the holder to exercise this discipline with the title of specialist.

The specializatiou Couvses in Aviation and Space Medicine last for two years and are held in the
School of the same name. The latter formerly had its premises in the Institute of Medical Pharmacology
but has now moved to the Institute of Foremsic Medicine of the University of Kome, which has more space.
The lessons, which are imparted vy Professors of the University of Reme and Medical Officers of the Air
Force qualified to teach at Univerrities, are both theoretical and practical in character and deal with
numetrous subjects of aeromedical intarest, particularly human phys ‘ology, the physiopathology of man in
flight, aviation physiological technique, hygiene, forensic medicine, the physics of atmosphere and
space, the mechanics of flight, radiobiclogy, etc.

Other subjects dealt with are psychology, ophthalmology, otorhinolaryngology, neurclogy, pharmacology,
first aid, occupational aviation medicine. There are also visits to airpcics and practice flights,

Altogether, there are 254 hours of lessons and laboratcry work every academic year. In the academic
year from 1963 to 1Yf° 43 graduates in medicine and surgery were enrclled and attended the Schoci. Im
the following ye-.s tut iverage number of students was about 15, with a tendency to drop.

The S.uool has also ¢ ganized a series of experimental and statistical researches carried out by
th- studerts und presented i~ their specialization theses.

The cuurses held so far have mainly bheen attended by civil physicians working on their own, and
Medical Officers of the Air Force. Some Medical Officers of the Navy and of the Police and physicians
employed hv Alitalia an.! the Ministry of Transport and Civil Aviation were also enrolled,

The cost of urkiep and of running the Schcol is met by the sums paid annually by the students as
fees «1d by zentributions from che Ministry of Defeace (up to 196€), Alitalia, the Minic.ry of Transport
.nd Cavil Aviation.

she enyineers attending the Faculty of Aviation Engineering of the Umiversity of Rome have a small
numbar of lectures on flight effects on the organism, delivered by the rector of the Specialization
School mentioned above, but there is no organic treatment, particularly of aerospace ergonomics.

#s regards the personnel of the airlines, they have been following for various years a very short
cours: {9 hours) given by a specialist in aerospace medicine belonging to the Alitalia medical service,
Le:tures are accompanied by films and at the end of the course there is a written examinatica in the furm
of anawers to questions set by Officials of the Ministry of Transport and Civil Aviation with the
parcticipation of an expert of the Air Force Medical Corps.

Hostesses and stewards attead a short practical course such as is given to nurses, given by the same
speciaiized medical personnel of the Alitalia Medical Service. According te the information we have
received, it consists only of practical training on how to usc the drugs contained in ‘he first aid kit
on board.

In conclusion, it can be said that, thanks especially to the initiavive and capdcity of doctors of
the Air Force Medical Corps, Ttaly has at its disposal sufficient organizatious and facilities for the
training of Medical Officers for the Air Force an’ civilian specialists in aviation and spare medicine
as well as of equally qualified medical auxiliarivs for service in the Aiv Furce,
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Sealon Do General olscussion

TR ’R,-\_Ii coencd Lhe diseageioa by rodeing the qostion of the results of »iloe
i Uor dne ora,  Were count les aehieving cood doctors, geod pilots or botlh?

v

Pecry (Britiasn Army, thonght that silobs could remain competent by their own national stundards,
coernann by =19 hoves Slying vonthly and have suftiecient time lel't to maintain their professional
gtambandy in aedicine, He felt shot there wio ar undeniable need Cor Licdical ofricer/Pilots

in order to achicve optinal contied batween ailrcrew necds and aercmedical opinion,

-

He asced alse whether the German Alv Porce gave any flyin; trainin, ag part of tiueir Primary
Ylicot surceon's course,

Miagor Garbe (Gu \_ replied that this wags not available,

Lt Col Verheij (R licth AF) commented that the Netuerlands appeared the only country bringing its
primary aviation medicine cour.e .tudents to near-solo or actual solo standards of flyin; training.

L.aior Burden (RAF) mention:d tuat a novel appro.ch was being trieu in Canada, namely the proposel
to train suitable aircrew officers in medicine,

Major Cuput (U3A) stated that it wus hoped that in the near future it would be pussivle co train
a1l US Army Fiight Surgeons as rotary-wing pilotls.

Dr Rutenfranz (Gernany) noted that there had been nany comacnts regarding the lack of adeuuate
textbooks, #hat Looks were in general uce?

Protes or Scano (IAF) sitated tuat in Italy tierc were adequate publications; a turee-volume
"Jreatise on Aviation Medicine" (1942) by Lomonaco, Gemelli and llargaria and the more recent
(1959-1 ‘)65) three=volune "Aviation lledicine and clements of Space ledicine" by Lomenaco, sScano and
Lalli, 'There are also texts on other subjects, such as hyisiene, psyctology etc., waich are

nanded out at the lIilitary School of Aviation lleuicire.

lizjor Burden (CAF) stated chat the Canadian Forces were making use of the recently published U3
flavy Flight Surgeons' lamal.

¥ Cdr Fryer g;’L—\[F) corriented on the va:ue of sathering information »n the form of training given to
Flight Surgeons and their equivalent in various cwntries, and the subsequent employment
cprortunitics, He prorosed, as Zditer cof the lorthconing Procecdings of the wecting, to collect
and collate relevant uata and pubiish tuc e in tubuler form, The resulis are shown in table I,
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SUMMARY

It can be stated that an increasing number of medical and tech-
nical faculties are including aeromedical subjects and lectures in
their teaching programs. The main civilian aerospace medical activ-
ities are concentrated in the Institute of Aviation Medicine of the
G.A.¥, and its civilian counterpart, the German Aerospace Medicine
Association. A large part of the postgraduate training prcgram for
medical doctors is provided by these institutions. "Lufthansa" has
finally its own aeromedical service., The situation in the German
aircraft industry is still deficient but improving.
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Before and during World War 1I Aviation Medicine was an important subject in many ‘
German Medical Faculties. Some of the ancient authors such as Strughold, Claman, Lufi,
Gauer, and von Diringshofen are still known today.

After the War thare was a stop of more than ten years in all activities pertaining to
aircraft industry, ameronautical aciences, and therefore, also in aviation medicine.
This fact opened a great gap as far as these sciences were concerned. Ouly in the late
fifties Germany started to build up again its own aircraft¢ industry, and, simultaneous-
ly the Technical Faculties included aeronautical and later on also aerospace resea?ch
and instruction in their teaching programs. At that time nothing happened in the field
of aserospace biology and medicine. Only in Bad Godesberg existed since 1952 a small
Aeromedical Research Cenver directed by Professor Ruff, and belonging *o the German
Experimental Establishment for Aeronautical and Space Research (Deutsche Versuchsan-
stalt fiir Iuft- und Raumfahrt). In 1959 the new German Air Force started its own
"Institute of Aviation Medicine" in Mirstenfeldbruck - Bavaria. Both Institutes tried
to become nuclei for broader research activities in Aerospace Medicine, and to interest
Medical Faculties at the German universities ir. their problems. It was quickly realized
at that time that knowledge in the field of Aviation Medicine, and far more in the new
field of Space Medicine had made a tremendous progress, and that it would be rather
difficult to compete effectively with this fast progressing knowledge. It was also re-
alized that these two Institutes alone would not be able to cover the entire spectrum
of Aerospace Medical Research, and that the help and interest of as many Medical Fa-
culties as possible should be searched. This process is still going on, and first re-
sults are coming up.

Research, however, is only one part of the problem. Teaching and indoctrination of me-
dical students is the other side. Today's students will be tomorrow's scientists. They
have to be brought into contact with the current aerospace medical problems early in
their professional 1life in order to stimulate their interest, and to direct their act-
ivities into the way desired.

There are a few other disciplines in tile German medical world having the same goal and
also the same difficulties in realizing it. These are "Industrial Medicine" (Preventive
Medicine), and "Social Medicine". Industrial Medicine has recently been recognized by
the authorities as a special medical branch, not yet as a special discipline of its
own. It is lectured in about ten medical faculties, and after an appropriate post-
graduate training a diploma is being issued. Social Medicine is still a rather vague
item. Aerospace Medicine lies in between. As already stated, on the military side it
is a recognized branch with a fixed postgraduste training schedule and a diploma. On
the civilian side there are about 300 aernmedical examiners authorized by governmental
authorities to examine civilian pilots ot Cat, T, II and III, dbut until now there are
no special professional training requirements laid down for getting such sn authoriz-
ation. Needless to say that here is a gap to be closed.

The professional training situation cen be subdivided into three categories:
a) Training at the Medical Faculties before
the final examination;
b) Postgraduate “reining of M.Ds;

¢) Training of technical students in special
aerospace medical problems and human engineering.

As fer as the Medical Faculties are concerned
- 19 out of 21 have answered our questionnaire;
- 4 of them are offering special lectures on Aerospace Medicine;

- 6 are dealing with sone aeroapace medical subjects, in generesl
physiology, forensic medicine, ENT, and other disciplines;

- 9 are doing nothing at all in this field.

As far as students of Technnlogy are concerned there is a drive to include "human
engineering” into the classical lectures. With regard to Aerospace Research the
situation is as follows:

- all 8 Technical Universities have answered our questionnaire;

- 5 of them sre offering special lectures on medical and human
factor problems in connection with merospace technology;

- 1 is doing so partly;
~ 2 are doing nothing at all in this particular field.
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The course nrograma of the special lectures on Aerosr~ce Medicine are mainly concerned
with the classical chapters:

- Phvaics of the atmosphere;

- Aerospace physiology:

- otinical Aerospace Medicine;

- Aerospace Psychology;

- Aerospare Pathology;

- Preventive Aerospace Medicine;
- Human Engineering;

- Life Sciences.

As far a: the program for students o! Aerospace Technology is concerned emphasis is
laid o» 1. problems of Human Engineering and on the special technical problems of the
other _hapters.

So far the lectures at university level, As it can be seen, the first effort is made
nut much has still to be done.

The second part of this paper deals with the possibilities of postgraduate training
for wedical doctors and specialists, Here, the main activities are concentrated in the
two Institutes already mentioned, and especially in the German Aerospace Medical Asso-
ciation.

The by-laws of this Association state that its main goal is to promote and cultivate
theoretical and applied Aerospace Medicine and all comnected disciplines by

- organizing conventions, symposia and regional meetings;

- editing publications pertainiag to Aerospace Medicine
and binlogy;

- constituting an' supporting interdisciplinary research teams;

-~ keeping close contacts with the appropriate Institutes and
Associations of other countries.

The "Deutsche Gesellschaft fiur Luft- und Raumfahrtmedizin" has foir different working
groups to deal with

- aircrew selection and survey;

- medical problems in air traffic control;

- srace medicine and biology;

- problems of hypobaric and hyperbaric pressurs.

Both, the Institutes and the Association are providiag speakers for many Medical Con-
gresses and fo:- the regional postgraduate training programs. They try hard to promul-
gate the current status and recent results of aerospace medical research, and to
stimulate the interest of the average German medical doctor. It is to be said that
this policy proves to be more and wore successful, in particular with regard %o prob-
lems of clinical and preveantive aviation medicine. Naturally, the las®t spectacular
events of the Apollo program have caused a huge wave of interest of the medical world
in the problems of space medicine. A good indication for this fact is the increasing
number of requests for papers and communications submitted by medical societies and
other organisations, The number of students attending the lectures on aerospace medicine
is 8still small but steadily increasing.

Pinally, this paper will discuss bdbriefly the aeromedical activities deployed in the
German aircraft industry. The trend for fusions witrin the different grcups is well-
known, and in the interest of common survival. This, of ~ourse, diminishes employment
possibilities for seromedical snacialists. Anyway, Human Engineering studies in Germany
are currently carried out by either engineers or groups of engineers. Only one company
has a trained aviation psychologist and a medical doctor without specisl aeromedical
treiaing in its group.

The tendency of firms to contact ihe Institute of Aviation Medicine GAF in order tc
get soluticns for arising human factor problems is increasing. The problems themselves
are also more often recognized. But much scems still to b> done to create sound and
adecuate relations.
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The German commercial airline "Lufthansa" restarted its activities more {han 14 years

ago. But only this year they are building up an adequate acrcmedical service of their

own, having relayed before on contracts with local doctors and on a small general in-

dustrial health service. The main flight surgeons of "Lufthansa" are reserve medical

grfiiers of the Luftwaffe, and received their special aeromeaical training at the GAF
‘ natitute.
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SUMMARY

The basic requirements of training required for candidates takinug
the examinition of the Diploma in Aviation Medicine of the Conjoint
Aoard are described, The format of the course of instruction at
Farnborongh is considered and problems are outlined.




€

11-1

Oricsins

In late 19956 the Corjeint Jourd of the Roynl Collepe of Surpeons and Royal College of Physicians
set up a Vorking Party to consider the poanibility of the initintion of a Diploma in Aviation Medicine,
In this group were renrnsented the three Armed Servicesn, the Joint Air Corporation's Mediecal Service,
the Board of Trade (uwhich controls Civil Aviation in the United Kingdom), the Royal Collepges themw
selves, anst their emtinin: Board. 3 a resull of two meetinms of thin pfroup an announcement was
made early in 1957 to the effect that the first examinntion for the Diploma would be held in 1968.
In July of this year the third such examination will be held, and it is now convenient to summarise
the aims and objrctiver of the Diploma and the results so far,

It is of interest to recall the discussions which took place at the meetings of this “Yorking
Party. The first, nnd nerhans the most 2ifficult decinion of all, was to define Aviation Medicine,
llo really simple Jefinition ¢an be nmade becausne there are many facets to the subject which were
considered essential parts of a Diploma examination. Perhans it would be better to reiterate what
wis written into the minutes of the meetings, namely that the Diploma was designed as a recognition
of comnetrnce in the field of Aviation Fedicine. The subiect itself, it was decided, would include
the atudy of the environment in which man flies, the equipment with which he achieves flipght, the
man/machine relationshin in aviation, the physiolomical effect of flipht, and the influence of
disease upon 71 chreer in aviation.

Aims

Why did the United Kinsdom decide to initiate a Diploma when other qualifications already
existed? ot only was there the American Board Certification in Aerospace Medicine but also there
was already a Dinloma in Industrial Health and it was argued, quite forcibly, that aerospace medicine
or aviation medicine is really only an extension of occupational or industrial health, The answer
lies in an annreciation of what constituted competence in this field. ~ It was felt that, as with
other British Dinlomns, the-aumlification should not necessarily be an indication of competence as
an unsuvervised research worker, or as a senior practitioner, but an indication that the individual
has displayed an ability to master the fundamental aspects of his subject in its full widthe To
amplify this, it was specificolly decided that our qualification would differ in two marked respects
from those awarded in othor countrics,. Firstly, the aspects of public health would be restricted
to those directly affectin~ the aviator working from a permanent prepared base, Secondly, the
training in clinical skills would lead to knowledsme of the common and important diseases affecting
aviators and the influence of disease upon a flying career without aiming at expertise in
unsupervised ophthalmic refraction, electrocardiopgraphy, electroencephalopgraphy and so forth,

Aearins chese qualifications in mind it was considered that the examinotion should be open to
those with adequste exmerience in aviation medicine (3 years full-time or 6 yeara part-time) or to
those with little ex.~ricnce (one year full-time) but satisfactory completion of a course of
instruction. The .WF Inatitute of Aviation Medicine was recopnised ns a place competent to
organise such a course but it must be emphasised that it is open for any teaching establishment to
aonly to the Conjoint Board for registration as a suitable place for a course of instruction leading
to the Dinloma. One academic year was considered to be the minimum period for the course, but
experience of the first year showed that with careful planning a course adequate for the syllabus of
the Conjoint DBoard could be completed in six months, although it must be confessed that the pace at
which such a course is conducted is hard on both pupils and staff,

The "Diploma Course'

To consider the course itself, it is convenient to divide the instructional periods into two
halves, the basic sciences and the clinical phase. The anproximate breakdown by subjects in the
basic sciences is given in Table I. °

TABLE I « Basic Studies

Hours

Aerodynamics, Physics etec.
Assessment of Scientific Evidence.
Climatic Physiolory.
Neurophysiology.

Vestibular Function.

Jurvival.

Altitude Physiology.

Acceleration Physiolory and Lscapoe
Noise

Aircrew Equipment and Clothing.
Psycholory.

Toxicolory.

85 pofiag

wEwo¥E

* Includes Visits
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Aasic Jciences
SO seivnees

“hat are the aims of the first three months? It in sometimes difficult to remember that
seople attendin for a course of instruction with one or two years experionce in the field may have
very little xnowledipe of the fundamental background of the environment of flizht and the task of the
nviator, It in vital that anyone practising aviation medicine should inapire confidence in his
patient. Yo this end it is easential that he should be able to speak "the language of the
aviator", There is nothin: more detrimental to the confidence of a putient or interviewee than the
feeling that the two people involved do not have a common bnsic vocabulary, We would like to give
each pupil a comprehensive course on aeronautica, backed by a period of flight instruction, and we
nre most <avisus of those nationa which manate such a programme, We find it prohibitive in both
time and exnenne and therefore atterpt, nerhaps not yet with ontimal success, to demonstrate by
lecture nnd film and by visits to the airfield, those features of modern aircraft and their
oneration which will exenplify the tasks j7iven to the aviator and the way in which the aircraft is
confirured to enable him to fly to the limits of its performance.

Another aspect where we would like to rive more time is in refreshing the student's knowledge
of modern phyvsics anrd mathematics. The level of competence varies more in renpect of these
subjects, than any other and it is therefore naturally difficult to instruct tixs less well versed
without runnins into problems of barins the more erudite, Huwever, we seem tc manage to achieve
considerable success with a few hours of simple lectures on pus physics, the basics of fluiad
dynamics, measurement and units, and, in the approprinte lecture series, optics, radiationm,
acoustics ete.

Of all the subjects which confront the medical practitioner, few if any can vie with statistics
in the establishment 'of ‘an immediate antagonism. No matter how good the instruction or how care-
fully the prosrramme is directed towards relevdant application, students seem almost universally to be
averse to instruction in this subject, Yet, none can deny that a large proportion of scientific
evidence presented in the literature reveals incompetence on the part of the workers in the adequate
design, reporting, and analysis of results of experiments and it is regarded as absolutsly eseential
that students should leave the course with sufficient knowledge to enable them to assess the merits
of published work., In the 1970 course we have completely redrafted the inatruction in this sudbject
and have even rone to the extent of renaming the topic as "The Arsessment of Scientific Evidence'.
#e have emphasised the modes of collection of data, graphical expression, tabulation, and the
meunings of such terms as population, sample, variation, randomness, and probability, Although
the nace has been slow, we feel that we have achieved a much higher level of success than in the
past and there has even been evidence of enthusiasm among the students when confronted with
obviously relevant problems as examples. We have not attempted in any way to instruct students in
actual computational technioues, which we consider to be a matter for experts or for individual
enthusinsts to study in their own time.

The basic physiology of aviation has presented few problems, We have available an excellent
team of aspecialists in the various fields of aviation physiology at Farnborough, and our main
difficulty has been in curtailing their enthusiasm and limitiny the depth to which they wish to
instruct in their individual subjects. We have given a limited number of practical demonstrations
and allowed the students to carry out experiments themselves. . We would like to allot more time to
practical work but it is very difficult to justify the allocation of long periods during a course
with such a ticht schedule. The time-table is penerally arranged in such a way that each subject
has no more than one period each day but that a whole topic is covered in a matter of two or three
weeks; this introduces an element of variety into the day, so essential if an individual student

finds a topiec boring.

In parallel with the aviation physiology we try to instruct in the psychological aspects of
aviation and here, as with statistics, we come againat some form of emotional barrier. It is no
doubt a reflection of the lack of teaching of paychology in medical schools that qualified
physicians seem unable to arouse enthusiasm for academic psychology. Considerable interest is
engendered by discussion of practical problems in aviation psychology like the presentation of
information by instruments, selection tests, and the assesament of opinion by questionnaires, but
there is penerally a high degree of intolerance to inastruction on the fundamental aspects of
psychology of perception, personality, behaviour, decision-making and learning, which are the
foundation stones of applied aviation psychology. The psychologists who are concerned with the
teaching quite rightly insist that they must give adequate instruction on the fundamental back-
ground if they .vs i> avold the ongendering of the concept that aviation psychology is no more than
an artisan skill. It muat be acknowledged, however, that a course of instruction which meets with
resistance on the part of the atudent is inadequate and therefore we must continue to strive to
improve this vital part of the course. How thie may be achieved is a subject of quite spirited
discussion. As with statistics, it is generally felt that instruction by or to a detailed plan
drawn up by medically qualified personnel with a knowledge and understanding of the more fundamental
science is more acceptable to students than direct instruction from specialists but it is hard to
find such instructers and, if they are forthcoming, difficult to persuade the experts that the
standard and quality of instruction which will be given is adequate.
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Clinical Phase

Next, we must come to the clinical subjects (TableID. Here we have encountered &
fundamental difficulty which is the reverse of that which we met with in the basic sciences.

TABLE I1 ~ Clinical Phase

Hours
General Clinical Subjects. 18
Neuropsychintry. 5
FNT. 8
Ophthalmology. 14+
Tropicul Medicine and Hygiene. 20
Aviation Pathology. 17
Medical Standards etc. 9
Civil Aviation. 23
Agricultural Aviation. 2

* Includes Visits

It has been found difficult to elicit from individual consultants material which the regard as
relevant, whareas, you will recall that, in the basic sciences it was often hard to restrain
teachars from going into too much details  VWhen one comes to analyse the subject, apart from the
eyes, the ears and sinuses and the psyche, most systems of the body are extremely resistant to the
effects of the aviation environment and thus we are left predominantly with the influence of disease
upon the aviator's career. This may be learned by the commission to memory of tables of dis-
qualifying conditions, but this is not what we aim to teach our students, since they should have all
this information available in brief manuals at their desks. What should we be teaching them?

Here we find ourselves torn between two aims. At one extreme there is the '"mini expert' who
can examine a patient, carry out specialised investipation of the electrocardiogram, the psychiatric
state, the condition and refractive errors of the eye, and all the aspects of physical examination
which may be necessary in the selection and periodic examination of aircrew. At the other extreme
there is the concept of a Field Medical Officer who knows when a man may or may not be allowed to
fly but refers any case of difficulty to a relevant specialist. ‘e set our sights on a target
midway between the two. As an aid to clinical teachers we have devised a forrla which we hope
will ennble them to construct a re'evant course of instructional lectures and demonctrations.
Basically these aret=

1. ‘Yhat are the common and important diseases of aviators, both spontaneously occurring
and induced by aviation, which may affect his career?

2. In the case of a commonly occurring observation which arouses a suspicion of
abnormality, for example proteinuria, glycosuria, hypertenzion, etc, what degree of
investipation should be carried out at a peripheral medical establishment before a case
is reparded as beirns within normal limits, or requiring consultant advice on diagnosis
and treatment?

3 In the case of the important and serious conditions affectin~ aircrew, what treaiment,
surgical cr medical, is used to correct or control the disease process and how is this
going to affecect the man's ability to carry out his duties in the air? In the case of
unconfirmea diagnosis, what further observation and investipgation will be required of the
pencral practitioner?

This formula would appear to enable clinicians to construct an adequate series of lectures and
demonstrations and we divide our teachinm between nresentations at Farnborough and practical
experience at the Central Medical Establishment, the Aircrew Sclection Centre and other specialised
establishmentss A larse share of the available time is rightly siven to those three aspects of
medicine which are most commonly involved in the rejection of nircrew candidates and the inter=
ference with an established flying career. These are diseases and abnormalitics of the eye,
diseases of the middlc and inner ear and paranasal sinuses, and the psychiatric disturbances. \le
roly heavily upon Royal Air Force consultants for instruction in all subjects but we also have very
valuable periods of tuition from members of the medical ataff of the Roard of lrade, the Air
Gorvorations, and other experts in particular fields. These include such very imvortant ang
expanding subjects as agricultural aviation and toxic chemicals,

It is all too easy to develop in the students an impersonal attitude framed by a set of rules
and regulations with disresard for the more sacioloyical aapects of the subject. we therefore lay
rgreat stress on the implications of career interruption and to this end we invite Service and
Airline pilots to come and rive their views on fitness to fly., Wwe also mie considerad e use of
dincussion groups and symposia on such debatable topics as the compatibility of rinor disability
with flying, the meaning of physical fitness, the elfects of aseins, an! ponitive healt’: control,
It is no doubt becomin~ clear to the audience that our ideal gradunte is “hus in some resnects o
different person from the sraduite of such a course as the Us Board Jertification Pro ‘rane,
Perhavs I 2an help to clarify the reasons for our differing approaches,
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Cur sroduate i oxpected to have tuo fundamental sicills. Mirstly, he shouls be whle o
reco mise mental and physienl dizease in i drerew nomilation at the earliest possivle o 0y
investieate it within the Lisitations imwosed by the canipment at a small bedical Conire, and
redlise hen, havine reached the extent of his si:ill and knowledge he would need to reier n case to
1 clindeal Jonsultants  Jecondly, and thin ig particularly relevant for studeats from less leveloped
nations, when the aviator is returnad to his unit with the clinical opinion of a Consvlinnt, the
sraduate should be able to assess the imnlications of that opinion with rerard to the wnnts carcer
both in terms of his immediate return to flying, or temnorary susohension, and his lons=tera eaploy-
ment in aviation. It is essentinl to realise that few countries can bonat aeromedically informed
clinical consultante, If our student enn spasp these two bansic annects of avintion wmedicine, we
consicer that ve have achiecved our aim,

Yiccelianeous Topica

Finally, we have a miscellaneous csroup of subjects (Table III) which include many frinse topies
of which an aviation medicine practitioner should have some basic knowledre. It is not casy to
decide on the depth of instruction which is justifiable in so short a course. Amony; tie nore
important are the standards, selection, and medical care of Air Traffic Controllers, aspects of
flirht safety and accident investigation, radiation biolesmy as cncountered in aviation, nnd tropical
medicine, We realise that the latter could well be extended to many months of inastruction but we
have set our aim at the level of knc vledse which should be acquired by the medical officer who is
based in a temperate climate and is concerned vith transient passenrers and alrcrew goin:z; to and from
tropical and subetropical areas, ‘Yle do not intend to train every person to be fully canable with
dealing with health problems when based in an exotic climate.

TABLE ITI -~ Miscellaneous

Hlours
Parachuting. 6*
Fire Firhting. 8+
Disaster Nannpement. 8
Accidents and Flipght Safety. 26*
Rndiobiolory. 10
Aeromedical Evacuation. 10°

* Includes Visita

Assessment

Having taught our students to the best of our ability, how do the ixaminers assess their standard
of proficiency and the knowledze of candidates who have not taken the course? Txaminations follow
what to many must seem an old fashioned pattern. There are two three-hour written examinations, one
on aviation physiology and psychology, and the second on clinical topics; there are also two twenty-
minute oral examinations similarly divided. It has been sugrested that one should adopt a multiple-
choice format for examination but we are swayed in our opinions by a consideration which we feel
vital, That is, that a graduate should be able to tackle a question which cuts across several
disciplines, which exercises his inpgenuity, and which requires clarity of expreasion. The essay
type of examination with reasonable scope for the student to exercise choice pives us the best
indication of ability in thris respect. If cach paper includes both discursive end short-answer
factual questions, a good ssessment of ability can be made.

The course students! success rate has been hipgh, which may be interpreted as meaning that our
course is pood or that tiie examination is too easy. We have made strenuosus efforts to find out
whether our course is in fact adequate and have achieved comforting-results from a cuestionnnire zent
to all praduates and another survey of all employers of graduates in which we specilicnlly encuired
repgarding evidence of adeauacy in the performance of their dutiea, Our ex=-students have nade a
number of surrestions about the balance of teachinpg in past courses and the Training Section staff
make every effort to imporove each course in the lirht of these criticisms. We have our share of
problema, Alreadv mentioned have been those subjects which are anathema to doctors, namely
statisticas and 3 :holozy. There are Aifficultics when wo are confronted with students of axtremely
variable ability in Znrlish lanruage and with a wide range of interval between medical. graduntion and
presentation for instruction in aviation medicine. Motivation fortunately appecars {o have been high
in all cases.

So far as staff are concerned it has been difficult to construct progranres to fit in with the
very busy schedules of the teachers. This will be particularly evident when onc conniders that we
have employed as many as one hundred different instructors in the course of six months instruction.
It has often been suc-ested that the basic aspect of all subjects can best be taught by a permanent
staff of instructors and that only the detailed aspects of the subjects and question-and-annwer
seassiuns should te allotted to the more snecinlised tenching ataff,. It is of great interest that
when this topic has been raised the vast majority of teuchers have onenly rejected tho supg.ontion
and it is a healthy sign that they are willing to continue to devote a reasonable proportion of
their precious time to the nreparation and delivery of instruction to our studerts. In some casean
it is felt that the instruction would perhaps be imnroved hy a division of time between nrofessional
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teachors and researc  arters v this 44 4 subjeet for delicate ne-otiation.

Perhans our bi west wrolLlen whiel vill confront us for the next few years ia in the nrovision
of ndequate miteriul otihr Lhan in lecture form, e are conacious that none of the published texts
is fally adenuate for the vacuiresents of onr rourne, Some honkn are too detailed in physiolerny,
ot re in asnects of silection anl et othors ure too narochianl in their outlook. ie hewe that we
#will be able to niyre a textbock nnecifically written around the sylibus as tausat at farnboroush.
Secondly, we find that althou~h there are very many [ilms available faw are of sufficicntly high
standard and we would like to see more attention siven to the nréparation of mood teachins films.
Finally, we would like¢ to see the nremaration of wro~rammed teaching for some subjects, particularly
those in which differin~ fundanental ability leads to problems in conventional tenching becnuse of
the varied pace at which stadents can assimilate knowledre, ‘le are indeed forturate in havins the
services of the MF Zdueatiorn 3ranch at our dinnonal, ninee they are particularly odvanced in the
fields of prograrmed texts =nd tenchine mnchinern.



y T

TRAINING OF #LIGHT SURGEQNS FOR CIVIL ATRLINES

Dr. FoS. Pren.on
Principal Medical Orficer (Air)
Adr Corporstions Joint Medical Service (EEA/HOAC)
London, UK

12




12

SUMMARY

The bistory of the U.K. civil airlines and their medical departments sulsequent to
World War II are described. The vast majority of iiight Surgeons employed between
1946 and 1964 had previous medicsl training in the armed services. With the
oontraction of the latter in the sirxtlies, it was necessary to lock for recruits
from elsewhere.

The setting up of the U.K. Diploma of Aviation Medicine has silowed considerable
input from the regulatory and airline medical departimer.is which has ensured that
diplomates are civil as well as militarily orientated. Future Flight Surgeons will
reguire %o be in possession of this diploma before employment. The development of
the Diploma Courss to full Faculty status is a logical development as far as the
United Kingdom is ooncerned. There is a great need in this country to ensurs the
steady flow of suitably qualified dootors into the civil and regulatory medical
departments as the aviation indusiry expands.




INTRODUCTION

"Voyaging by air has become so safe and so simple a method of passing from city to oity or
ocntinent to continent that it seems almost unnecessary to write of its medical problems from the
point of view of the passenger". So wrote ths eminent physician to Imperial Airways in November
1934, What he didn't add was that in the pume year one of their ajroraft flying bestwesn London and
Paris encountered hesdwinds and force landed no less than twelve times due to shortage of fuel!
Adout the same period the degres of drift and strength of winds were calculated on ones performance
against the progress of thkc red double~decker London omnibuses as they progreesed down the Edgware
Road towards darble Arch.

ibi-4y six years have passed since these words were written - fairly momentous years in the
history of air transportation taking us to the very borders of ocuter space and the introduction of
the SSI' airoraft with its attendant problems of protection ageinst high 21titude, cosmic radiation,
ozons inhalation and high heat loads. :

HISTORY OF CIVIL AVLATICN MEDICINE IN U.K.

In the years between we have been lucky in the United Kingdom in having amongst our earliest
civil Flight Surgeons eminent men who were trained and tested in World War II. Oreat stirides were
made in aviation medicine and technology by all the combatant nations and this was particularly true
in our couniry as witnessed by the setting up of the Royal Air .'orce Institute of Aviation Medicine
at Farmnborough and the Royal Naval A‘r Medical School at Eastleigh, later to be at Gosport and
Les-on~Suleats

The founding of thes. *wc famous institutes eusured & steady supply of trained military Flight
Surgeons to BOAC and EEA irmediately after the cessation of hostilitiee in 1946 and over the lant
twenty years or so this has been our ready source of supply. Among these men were physicians such
as Alr Vice Marshall Sir William Tyrell, Air Warshall Sir Harold Whittingham, Air Commodore J. Kyle,
Dr. R.H. Barrett, Dz, K.G. Bergin, Dr. J.%. Gabb and Dr. A.5.R. Pelfers but to name a few, Some of
these men are no longer alive but they were respousible for the setting up of civil aviation medicine
as we kncw it in the United Kingdom today. The BEA Medical Service developed separately from 1946
onwards under the direction of Dr. Buchanan Barbour who came from the Air Transport Auxiliary, a
wa-time organization set up to deliver aircraft frou the factories to front-line squadrons. In 1964
it was decided tc combine the separate medical departments of BEA and BOAC and so the Air Corporations
Joint Medical Service was set up to sorve the medical needs of both airlines. Our present Dlrector
is Dr., J, Graham Taylor.

PRESENT POSITION OF CIVIL AVIATION MEDICING

With the run down of wmilitary forces in the United Kingdom the supply of trained Flight Surgeons
from these sournes has practically ceased. In recent years we have had to recruit doctors who have
had little or no asrospsce medical training and this has produced particular difficulties in our
industry, The military Flight Surgson was abls to enter the civil airline with only winimal training
as he was already familiar with most of the problems particular to the industry. The direct-entry
dootor, on the other hand, had to be trained up to the job wnich often takes several years,

We were therefore delighted in 1967 to hear that it was intenued to set up a NDiploma of
Aviation Medicine under the aegls of the Royal Colleges of Physicians and Surgeons of England and
that we were to be asked to contribute to the construction of ths syllabus and have the students
for two weeks teaching at Londcn Airrort each year, This is aow the third year the course has come
to us ancd we have greatly enjoyed the experience.

THE TAX OF THE CIVIL FLIGHT SURGEON

The Principal Medical Officer (Air) or Senior Flight Surgeon is responsible for medical services
associuted with the flying side of both ajrlines. This includes the medical selection, medical
maintenance, medical tuition and protection against disease by inoculation of all flying staff. He
also supervises the environmental conCitions in aircraft and general medical research concerning new
airoraft projects, survival equipment, etc.

In addition, ho is responsible for the safe carriage of invalid passengers, the medical
supervision of the routes and the training of cabin crews in av.ation mediocine, tropical medicine
and hygiene, first aid, emergency widwifery and the medical aspects of survival,

In this task he is assiated by a group of trained Flight Surgeons who are the general
practitioners of the flying side of the airlines., It would be pertinent at this stage to examine
aome of these responsibilitic. in more detsail.

(1) MEDICAL EXAINATION OF AIRCREW

Because of the snormous cost of training pilots, doth airlines demand very high
physical and mental standards on entry. The regulatory vody for pilots and flight enginecrs
lioences in the United Kingdom is the Board of 'lrade Civil Aviation Hedical Department.
Through their agency pilots are medically examined bi-annually, flight engineors annually.
Theae examinations are carried cut in accordance with the ICAO Pcl/kod Standards Annex I
which are solely concerned with the individual's fitness to fly for the following six months,
The airlines, on ths other hand, have to take a much longer view of an individual and for
this reason the entry axamination is of a differant charscter and is concerned with long-
term employment on a world wide basis.
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(2)

(3)

()

(5)

Pilots enter the two airlines as, firstly, direct entry pilots from the Royal Air
Force, Roysl Navy or from other airlines, and, secondly, as ab~initio pilots trained at our
own flying training school, the College of Air Training, Famble, Hants, This college hus
now beon in existence for ten years and suppliss some 250 young pilots annually either as
=chkoolboys entering direct from school or Univarcity graduates who have alresdy acquired a
technical degree. In the selection of these pilots the Flight Surgeon plays a very
important role as he has to advise the selection boards concerned on ths medical and
psychological atiributes of applicants. As each applicant represents a greal deal of
financial investment to the airline, his advioe has to be founded on sound values,

MEDICAL MAINTENANCE

A very full consultation service is provided for all grades of flying staff including
stewards and stewardesses, The purpose of this is to maintain flying staff at the highest
possible levels of physioal and mental fitness for the job. Individual members of flying
staff are not required to use this service and they oan oonsult any outside dootor if they
wish, At present we carry out over 9,000 sonsultations per year. It must be remembered that
the Fligh’ Surgeons have a particular psraonal ineigat intc the problems of airline flying
backed up by first class laboratory, radiology, physiotherapy and dental services all designed
to get the man (or woman) back to flight duties as quickly as possible.

MEDICAL EDUCATION

All cabin staf, new entry pilots and engineers are given medical training either in the
cabin orew training school or at the pilot training schools. This training is given by the
Flight Surgeons and, in the case of piiots, covers the problems of aviation physiology,
hypoxia, disorientation, tropical medicine and how to maintain health in world-wide operations,
In the case of cabin crews, greater emphasim is given on the care of the passengers, firet aid,
emergency midwifery and food hyglene, mome of the lectures being given by nursing tutors. We
glve great emphasis to thne use of visual aids in the form of films, film strips and cassetted
films covering individual subjects. We have, in the light of experience, gone over to multi-
choice question exarination papers for ab-initio and annual refresher iraining. The Flight
Surgeon in Civil Aviation Medicine muat, therofore, bs & communiocator and aple to put over
his subject in simple, easily understood language. This latter qualification is partiocularly
important as amongst our oabin crews we have nationals from Germeany, France, Indis, Pakistan,
Singapors, Hong Kong and Japan.

RESEARCH AND DEVELOPMENT

It 13 not the task of an airline medical seivice to ocarry out basic rasearch. However,
the very rapid progress of ‘ue industry has involved flight surgeons in many areas of applied
regearch, These have included pilot work load studies involving many hundreds of flying hours
and also work load studies concerning cabin corewa in various types of airoraft. In additiom,
a great deal of work has beer carried out in connection with the introduotion of mew aircraft
types. Concorde has been a typical example here as we have taken part in the Anglo-Frenoh
Concorde studies since the {ormation of the Aviation Medical Sub-Committee in 1964. This
Sub~Committee has met on a regular basis in London and Paris since 1964 and all aspscte of
mupersonic trave) as they affect passengers and crew have been considered and recommendations
made,

In addition, <be introducstion of the Boeing T4T oarrying come 350 passengers has produced
many buman factor problems whioh have been tackled successfully withiu the airline medioal
sorvice. In these studies co-operatiun with ths Engineering, Flight “perstions and Flight
Safety Depariments is essential. The PMO(A) almo site on & muabar of operaticnal coemittees
such as ‘he Control Cabin Requirements Coamittee, the Airoraft Interior layout Committee, the
Alr Safety Committee and weekly meetings of the Flighi Operations Departmont. The number of
oovgmittees is endless but the formgoirg illustrate the extent to which Flight Surgeons are
involved in the operational aspects of airline flying.

TROPICAL MEDICINE

BOAC has sorething in the region of 1,000 airarew at risk every day as far as tropiocal
disease is concemed, Malaria is still the world's grsatest k!ller and it is vital that all
staff are briefed on the medical hasarde of travel in tropiocal countries. The flight surgecn
is concerned in the wedical education of such staff, ensuring in addition that they take their
malarial suppressives and supervises food preparation, the handling of weter and milk supplies,
the hygiens of premises used by passengers and staff, including the in-flight situation. In
this latter connection we are developing ou our B,747 an sutomatic in-flight deinseotisation
systea to deal with disease vectors,

We have firet class laberatory disgnostic fecilities to deal with cases of tropiocsl
disease returning from overseas. One of our big prodlems, bowsver, is to educate outaide
doctors iato thinking asout the poseibility of tropical disease in their patients. Air travel
oan result in s passengsr being bitten by a malarial mosquito in West Africa in the moming
and arriving in Oslo, Norway that evening already incubating the disease. The same applies
t0 the dysenteries and othar tropical sfflictiomns.




(6) CARRIAGE OF INVALIDS

BBA and BOAC carry over 14,000 invalid pasaengsrs annually and these vary from serious
stretcher oases travelling for definitive treatmeat to the aged and infirm. In any iypioal
passenger load up to ten per cent may not be in full health and could be affacted by aiz
travel. Flying is so essy today that more and more 11l and infirm passingers are taking
advantage of its facilities, Our Flight Surgeons advise doctors and hospitals wishing to
asend passengers by air on the possible hazards they may face, In additicn, they provide
special ansistance at airports regarding loading, baggage haniling and the provision of
stretohsrs, invalid oxygen sets and other equipment in flight. Special seating can be
arranged in advance with extira legroom or situated near toilets for slow walkers, Cabin
staff are briefed regarding invalid passenger needs and can give a certain amount of help
in flight - but this must not detract from their general cabin service duties, We are not
sllowed, of course, to carry cases of infectious disease and if the patient is likely to
look, aot or smell abnormal in any way we must carefully assess his ability to fly with
other passengers. Mentally 11l passengers must be carefully reviewed individually as they
& - . oontential LazaTd dn wu wirsragi. Suitable attendunts, ssdation and supervizion at all
stages of the flight may bs necessary in these cases or they may be rejected completely if
they are considered to be potentially troublesome to other passengers and crew members.

(7) DIDUSTRIAL MEDICINE

Both airline. caploy something in the regirn of 24,000 industrial staff in all
processes conn- sted with the maintenance of airoraft and ancillary equipment. Although not
the direct ccncern of the Flight Surgson, these staff are often involved in hazardous tasks
such as the maintenance of high voltage electriocal equipment, chrome plating, paint spraying,
rediography of metale, microwave radiation and the srtripping dowm of radio-active engine
somponnts,

The Industrial Medical Offiocera are apecially skilled in these problems but rrequent
liaison with the Flight Surgeon on these matters is necessary from time to time.

In addition, all staff exposed to noise are screened audiometrically on joining and at
regular set=down intervals, depending on their degree of exposure and work locatron.

(8) HYGIENE AND SANITATION

Both airlines employ specialised hygiene officers who carry out regular inspections of
all food preparation areas &t home and abroad. In addition, all staff employed in catering
establishments have routine health checks and stool tests. Where catering is contracted
out to other agencies, particularly overseas, careful checks ars made of their standards of
bygiene. This alsc applies to water and milk supplies.

Inspection of crew hotels on & routine basis is also covered by the hygiene officers
and here they work very closely with the Flight Surgeons who may be the first to hear from
compleining crew members that all ie not well at a particular hotel, Pressure may then be
necessary on individual hotel maragements,

(9) DOMUSISATION OF PASSENCERS AND STAFF

All staff operating in hazardous health areas are protected cgainst smallpox, yellow
fever; cholers, typhoid and tetanus as laid down by the International Sanitary Regulations,
In Iondon we operate our own immunisation service to the travelling public where we carry
out over 44,000 vaccinations and inooculations annually. Apart from being a steady source
of revenus, this ensures that our potential passengsrs are correctly decumented as rofucal
of eniry by any country means that the carrying airline must return the passenger to tis
point of embarkation. Flight Surgeons have, therefore, to be well read in the
International Sanitary Regulations and the day-~to—day world disease picture.

SUMMARY

To sum up, the Flight Surgeon in civil aviation must be to some extent a medical 'Jack of
all Trades' in that he is involved in a rapidly expanding and forward looking industry whioh is in
the forefront o? tschnologioal progress, We feel that in the United Kingdom the Diploma of
Aviation Medioine provides the necessary background and specizlised training for dostors who wish
to become Civil Flight Surgeons.

As we have been closely associated with the setting up of the Diploma and the resultant civil
part of the ourrioculum, we feel that students are at present getting the correct mixture of military
and oivil aviation mediocine on the course., We have greatly enjoyed having the first three coursas
with us for twe weeks at London Airpert and hope our association with the Diplome Course will long
continue. We must persevere in getting well-qualified recruits in this industry if we .re to keep
abresst, mediocally speaking, of developments in oivil air transportation.
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desspon 10 meral Dissugaion

v st mibeaide (aF, Chairrman ASME) opened the discuasicn by commentin: on the widch of the

Gt ol aeromesitnl traintne of doctors which aad been rovezled in the papers. Al one extreme wug
! the Ually qualivied pitot-physician, the FIPMO in British parlance, che acromedical specialists in
linteal, thyelolosleal ans Psychological fields, and, at most junior level, what might be called

Cue Taers edical xpert', e relt that it wso tine that we asked ousselves two questions; Are we
: asing the best mellods of teaching? In terus of cost-cffectivencss, are we getting the most use
: frod e trained pergonnel??

: w odr vnclaren (RAF) expres .ed interest in Dr Vogt Lorenzen's comments on tie continuation training
: ot aircrew in aviation medicine, At the 1AM Aeroawdical Training Centre reiresher courses included
Lo euninars, Jne on joneral aecowedical topics, Lhe other on aircrew cquipmont asnemblies, Reports
on recent Lutflicht incidents are quoted to stimulate disrussion. Adequate preparation by dirceting
staff is vital, lut given s.ch attention to detail, resuits are very encouraging; a wide runge of
topics may be covered and excellent feed-back from aircrew to staff is achieved,

; Tz Preston (UX) commented that wmch may be gaineu vy giudy of US airline teqching metiods, He had
recently visited a training school which nad to cope with the problem of training 3,000 stewardesses
annually, This sus achieved in classes of twenty making wuch use of response indicators, Capital
outlay #us very nigh but the results apieared to be excellent,

Profuusor Launchner (GAF) gave the opinion that there Was a pressing need for basic aeromedical
instruction for all medical graduates, He asked for comment on this subject,

Dr Pr.ston (Uf) supported this whole-heartedly.

¥ -

Maj Burden (CAF) stated that in Tovonto suck training had bzen proposed for all Public Health
Divloma students and the possibility of leotures in the final undevgraduate year was under
Jdiscussion.

linj Porry (British Army) called for betler aeromedical education of general aviation nilots,

Lt Col Dunn (USAT) stated that the FAA had aslied for USAF help in the field and that, as a result,
on two days in 1)70 all 37 Physiological Training Units of the USAF would be open to private
nilots, The reaponse w:s almost overwhelming and the FAA is seeking for additional opportunities
to be provided,
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SUMMARY

The necessity of effective aeromedical training of
operationsl aircrew is svident from accident and incident
records and statistics: examples pertaining to the Canadian
Armed Forces are quoted, The requisites of effective aeromedical
training,namely knowledge of the mission, adequate training aids,
the best use of available instructors,a versatile teaching rationale
that can be mcdified as mission experience dictates, are discmased
and 1llustrated. Follow up training, the use of the practice
mission and simulator missions as a training tool, and the various
types of briefings that can be given are described and illustrated.
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The traditional objective of Aeromedical training ie to inform the pilot of his physiological
limitatirns pertinent to his flying task. 1n meeting this objective, it also follows that he must
understand and respect the various components of his 1life support systems that enable him to perform
effectively far outside some of these individusl physiologicel restrictions., The student pilot is
given this training during his initlel flying course and it is necessary to briefly mention the progranmme
a3 this is the bed-rock upon which the pilot's future knowledge must be built.

The fledgeling pilot receives a great deal of classroom teaching as a necessary part of his flying
training and reedily accepts Lhe standard aeromedical programme as defined, for example, in the NATO
standard agreement, as part of this training process. To ensure effectiveness at Lhis stage, emphasis
must be 1aid upon the standard of instructiecn, the relation of classroom training to his air training work,
and close liaison between the aeromedical training officers and the flight instructors, so that the more
important points, such as oxygen discipline, sudden decompression and disorientation are demonstrated in
the air. It is this latler aspect that temds to be neglected during air training and the classroom
subjects may not recelve adequate reinforcement during the later flying phascs of training. An sttempt
is currently being made to improve this w.akness in the Canadian Forces Training Command.

Aercmedical traliing subsequent o the primary course has comparatively little in common with it
in terms of training technique. It has three basic objectives; firstly; familiarity with the 1if~ support
systems that the trained aircrew members will be using during their tour of duty. Secondly; instruction
in the physiological limitations that restrict or modify the operationsl role of ‘he aircrafi, and
thirdly; the prevention of unrecessary accidents. This paper examines these objectives and discusses
practicel questions such as "whep should this training be giver" How much should be given? What
forms of instruction should be used and how often nesd it be repeated?

Meeting the first objective, namely the knowledge of life support systems, is relatively simple,
All aircrew on conversion to an operational type of aireraft or on transfer to a different role are
normally involved in operational or conversion trainirg, and it is at this stage that they should be
given precise instructions concernirg their oxygen equipment, cabin pressurization systems, instrumentatior
and toxicological hazards together with a thorough briefing on the capabilities of the pertinent escape
systems. Such a2 vrogramme should be incorporated in the operational flying training unit syllabus and be
an integral part of it. Training aids for this purpose will vary with different countries but at least
the basic hardware such as a static ejection sea®, oxygen regulators and masks and an aircraft simulator
should be available for basic instruction., For aircraft with a flight capability of over 10,000 feet we
are convinced of the educatioral value of a chamber flight using a chamber flight profile appropriate
to the worst oxygen and pressure smergency situation that might be met in  sh an aircraft. The inherent
value of such a chamber run lies in the fact that the aircrew member knows he ie going to be obliged to
use the equipment upon which he is receiving instruction in a threatening (if artificial) environment and
therefore attenis a great deal more closely and acquires confidence in it more rapidly. The value of
repeated individusl hypoxia demonstrations or of chamber runs to demonstrate changing susceptibility to
decompression sicknecs is debatable. By the sume token an ejection simulator is highly desirable,
especially if the mode of actuation or emergency procedure is in any way different from that taught and
practiced whilst training, but such simulators are scmewhat expensive end are often siatic instaliutions;
a great deal can be achieved by intelligent use of the applicable ejection equipment in the classroom
becked up by timing snd coordination tests in the flight simulator. At this stage too the sircrew should
be made aware of the varistions in clothing, harnesses and protective headgear iisued to them, together
with a resume of iis known faults or inadequacies balanced, hupefully, by the philosopby behind its choice.
Aeromedical subjects falling into the last two categoriss of operational effectiveness and flight cafety
can also be usefully introduced at the operatiornsl training unit and thess will be mentioned belew.

In order to eatablish the seromzcical requirements to fulfill the filight safety and operational
effectiveness objectives it is necessary to study past experience: figure 1 gives some indication of the
physiological incidont rata experienced by the Canadisn Armed Forces in the three year period 1966 . 69,
The rate officially reported is shown in the middle line and it will be observed that we can expect
approximately two incidents to be reported every 10,000 jet flying hours; such a rate usually indicates
only the number of cases where an air emergency was declared and an inquiry instigated, The upper line
represents a rate that can be calculated for the incidents of hypoxia, hyperventilation, dysbarima, syncope,
toxicological hazards and disorientation using the responses to an anonymous survey carried out by CFIAM
in 1965 (1): 4t includes all aircraft types but refers only to those incidents that the pilot considersd
were a harard to his safety or that of the aircraft, The rate indicated by this survey is in the region
of six to seven every 10,000 flying hours and is the sharpeat picturs we can obtain of the seriocus unreported
incidents. A third rate is necefsary to compluie the picture, and this is found among the accident
statistica. The lower line of Fig. 1 shows the jet accident rate in the service, from sll causes, in the
years under study and although not all of these were physiological, Fig. 2 indicates that in 1968, 66§
of the cause factors in thess accidents were attributed to perscnnel (2).

Fig. 1 examines but one side of the coi:: the rete of serious und thres‘ening physiological
ineidents which totals approxizstely one occurrence every thousand jet flying hours, represents the
challenge presented to operational asromedical trairing. Obviously many other physiological ineidants
occur that do not reach dengerous proportions due to understanding and application of the aprropriate
corrective action; these, recuced by the proportional part played by luck, are the measure of the succuss
of the initisl and subsacuent training programmes and it is of cour.e extreaely difficult to obtain any
good figure, but the closest we can get is to return again to the anonynous survey, which wae derigned to
provide a feel for such a questicn. We find that tho rate in this case is approximately fourteon minor
incidents evary 1,000 hours of total flying.




13-2

These figures represent tho case for operational aeromedical training and lead us to the guestion
of what we do we teach, Since it is often an aircraft accident rate that eventuaily determines the amount,
of effurt tnat will be put into this type of training, accident cause factors will be examined first.
#iyure 3 {also for 1968) shows the breakdown of the pilot assessed sccident causes and is noti too helpful
in determining an aviatior. medicine programme, but if we examine more closely the accidents where the
rrimary cause factor was “pilot-error of judgement” it becomes apparent that this labul is becoming almost
as meaningless as the old concept of "pilot orror™. 1In the majority of fatal cases these accidents occurred
at altitudes below 2,000 feet and, where we have a nost.mortem lactate profile to study (3), it is evident
that the pilot was generally unaware of any serious problem until less than fifteen seconds before impact.
It is becoming increasingly obvious that the majority of fatal accidents are caused by an inability to
perceive a potentially dangerous situation ahead, a normal enthusiasm to carry out the operational flying
task, and « time factor, detined by the operational characteristics of the aircraft and its mission, that
was too small to allow corrective action to be taken. The accident picture indicates that we should be
sperding more time teaching such things as visual limitations, common flight illusions, reaction times of
man and aircraft, visual workload sharing, instrument limitations, and the maintensnce of optimum
attention levels.

To examine the causes of incidents, as opposed to accidents, we must again refer to the survey and
Figure U4 demonstrates the great predominence of disorientation as the precipitating factor; it also indicates
the contimuing importance of understanding trapped gas syndromes in sinus and ears and the importance of
avoiding heat stress in aircraft. These subjects lend themselves toc the accident prevention side of the
programme and in the context of the operation can be reviewed during the initial operational training
programme, Training in the physiological factors that effect operational effectiveness should be limited
on this course 0 equipment and operational techniques that are part of the aircraft or the expected
operation; examples are flash blindncss techniques, specific survival deta, air to ground target fascination,
radar vigilance 1limits and loss of cabin pressure due to enemy action.

The first requirement of effective cperational aeromedical training can now be broadly defined., A
course 1s given in conjunction with the conversion to the operational aircrafi and it is related to the
role of that aircraft. Briei revision of the principles taught in the training course may be necessary
but should not dominate the content of the lecture or demonstration; it should be quite clear to each
listensr that the subject matter can or will be of direct interest to him during his operatioral tour and
every opportunity to 1llustrate the subject with actual exsmples from the command cr group should be used.
The senior flight surgeon will obviously Le deeply involved in the education aspects of such a course
though he may well be able to delegate a great deal of the teaching,

In common with the basic course, the effectiveness of such an initial programme will be reduced
unless adequate follow-up is provided. This is the second requirement. Experience in the Canadian Forces
indicates that periodic formal courses do not achieve this follow up in a setisfactory manner and if poorly
taught or merely repetitious will in fact hinder rather than help the operation. Follow.up must be
governed by the principles and practice of preventive medicine; professional attitudes towards any complex
or hezardous cccupation are not acquired as a sesult of lectures; they are generated by individuals who
bilieve that such an attitude is the most efficient way to execute a task, Safety cannot be forced down
peoples throats; attempts to do this can create hatards due to anxiety. Balanced judgements of relative
risk are not acquired over-night. Such a follow-up programme must be a procass of gentle persuasion and
unconscious influencing of current aircrew opinion and there is no doubv that the flight surgeon is in a
most advantageous position to initiate such a programme as his clinical training and experience is directed
towards the art of persuading people to voluntarily carry out his instruction. Likewiss, he has access
at least once a year to each individual aircrew member and he, hopefully, has the confidence and trust of
the airerew, in that he has little or no executive auth~rity in the organization.

One of his most effective teacning methods will be to utilize the “brisfing of opportunity®". These
opportunities can be readily found by the command or senlor flight surgeon, or by the Base or Station flight
surgeon, if actively sought. For example no aircraft accident from which a lesson can be learned should
pass without a briefing from the medical member of the board or a senior flight surgeon involved with it.
Individual aeromedical incidents which offer no threat of disciplinary action or ridicule to the individual
can, with their permission, be used to illusirate pertinent points, Weather briefings if carried out on
a vquadron besis each morning can be used to make single important points but intrusion into this routine
gathering should be short and very much to the point; flight simulation sessi~ns may be used aither directly
or indirectly to accentuate vital points of instrumont presentation and errors of interpretation that
have been mentioned in the operational training briefing. The latter however should be done as a very
small part of the flight simulator training and should be carried out by the flight asimulator instructors.
Exercise briofings and debriefings are again an opportunity to make a brief but effective contribution to
both safety and effectivenses. The issue of nev personal or survival equipment or modifications to existing
equimment provides s further opportunity to discuss the strength and wesknesses of current equipment.

In such a prograzme the active participation and the experience of the senior flight surgeon of the
cormand or group is absolutely essential. He wili provide the experience to judge the relative importance
of esch individual gubject, whether it be safety o- operationsl effectiveness, as he works with staff
officers concerned in both areas. He is also in s position to boost the individual flight surgeon's
efforta by arranging periodic visits of aeromeaical and flight safety specialists and to oncourage aore
detalled studies by the more talented and enthusiastic flight surgeons under his ccmmsnd. At the station
or base level the junior flight surgeon can also contribute formally by participating in the grourd
training lectures that often occur at short notice on bed {lying days. He can gensrate inturest by
tactful aeromedical questions during the annual medical, during sick narsde interviews and on infcrmal
discussion both in the mess and in the home. It is our exporience however, that the talents of the younger
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flight surgeon cannot be truly exploited unless adequate leadership is provided by the rommand or staff
flight surgeon,

Although this paper has primarily dealt with the training and continuation training of operational
aircrew it is recognited that different types of refresher trainirg may be required in the ccmmand or
group elther for the non-operational pilots or for the occasional passunger or technician flying in jet
aireraft. These programmes are best carried cut at the operational training unit, they should be as
brief as possible, and should be applicable to the equipment that the individual is going to uss, In
the case of passengers or technicians the mos* economical way to indoctrinate these personnel is to
include & basic course on the day prior to an operationsl training briefing. Since the objective of
these "passenger" briefings is to convert a potential flight 1iability into a potential asset, his partici-
pa‘ion with the "professionals" on the second day tends to enharce his sense of responsibility and lends
validity to the basic training given to him the day before.

To sum up, the following suggestions are made to ensure objectivity in operational seromedicsl
training. Each aircrew member subsequent to his basic physiological course carried cut during flying
training should receive an operational aeromedical cornversion course whilst doing his operational
training; this course should be an integral part of the ground training progiamme and should be directly
applicable to the equipment that he is going to fly. Follow-up training and further aercmedical information
should be deliversd in a continuous and semi-formsl manner by local and senior flight surgeons as the task
is primarily one of preventative medicine and persvesion. Hypobaric chambers, ejsction and aircraft
simulators should all he used where possible but only in context with the aircraft operation. Adequate
training of junior {light surgeons and excellent leadership with extensive participation is demanded of
the senior flight surgeon and modical staff officer if accident rates are to be reducad and operatiomal
sffectiveness increased,
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Gp Sopt dhiveaide (0%, Chalran A5MP) asiced wheth-r nizht vision truining was in general use. In
L AF very Lit.le instruction .3 4ven during Lhe early stazes of aiverew training,
Hoagponnes revealed the (ollowin g~

Royal Havy 4 deronstration is given to helicopter pilots, including the effects of hypoxia
on niht vigion

Canada Lo trainin:

U lio trainin

Germany leronstration but no personal training given

Horway An orientation lecture is given, but no training

France Practical training is piven av the Fighter Training Centre at Tours
Italy A 2-hour demonstration but no training as such

Bel;ium A lecture but no practical training.

Dr Benson (U.) raised t.e question of velidity of aeromedical training of aircrew. For example,
was there cny real evideuce that intensified training on tke subject of disorientation has
produced a siznilicint reduction of accidents or incidents from this cause?

Lt Col Dunn (UJAF) agreed with tne ne~d for validation, Sometimes one migat doubt the effective-
ness of training, For example USAF pilots undengo practical pressure breathing training every
three years but in a rncent experiment wiien aircrew so trained were tak-n to nigh altitude in a
deconpression chauber after veing told, falsely, that they would be exposed to an equivalent of
16,000 fect, not one erson recognised the onset of pressure breathing.
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| SUMMARY

The appliance of modern and highly sophisticrted airborne weapons
within the German Air Ferce as well as in the German Army and Navy
requires a respective education and training of the flying personnel
in Physiolegy of Flight,

Because of the Geograzphic Situation of the Federal Republic of
Germany thie training from the beginning was centrally rlanned and
set up; in consequence all training in Physiology of Flight of all
Pilots and Aircrew of the German Armed Forces is done at the Institute
of Aviation Medicine of the German Air Force located at Fiirstenfeld-
bruck near Munich, where the basic training aec well as advanced
training is performed.

The Physiological Training includes a profound theoretical ine
doctrination into the various topics as well as the application *
numerous utensils for the practical tro2ining in demonstrations and
exercises. This implies not only for instance different types of
chamber~flights to simulated altitudes for hyrobaric demonstratir..
but also the use of different types of Ejectionseat-Trainers and
mobile Ejectionseat~Towers. Further important topics for practical
training are Night-Vision-Training and the demonstration of spatial
disorientation, which is done by means of a special Spatial Dis-
orientaticn Demonstrator, the use of which served very much to the
improvement of the knowledge in Physiology of the Labyrinth-Organ,

Since the problems of Fhysiology of Senses in general gain much
of importance, they are to be emphasized as well. Syecial tools for
the education in this matter have been developed and elaborated at
the Institute of Aviation Medicine, Fhysiological Training Division.

! The set up of a human centrifuge at our Institute in the near
future will be helpful for demonstration of various kinds of gravi-
tational forces in special cases.

Since during or after several forms of the physical training
program such as high altitude demonstraticna some kind of jingident
is possible, there must be provided means to counteract e,g, de-
compression sickneass etc, by the use of hyperbaric chambers.

The Flight-Surgeons of the flying units are a great deal help-
ful in extending the aircrew's knowledgs in physiology of the flight,
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Based on the geographical situation of the Federal Rapublic of Germany, appropriate physiolo-
gical training of pilots and aircrew of the three services of the Bundeswehr (Army, Navy, Air
Force) has been planned and established centrally from the beginning., This training has been con-
ducted at the Institute of Aviation Medicine of the German Air Force in Fiurstenfeldbruck near
Munich for more than 12 years. A central training facility offers the great advantage of uniform
treiring and economical utilization of training personnel and material.

Fartially lonp travel times to the Irstitute of Aviation Medicine constitute a dieadvantage;
rowever the trip does nol extend one day in any case; this disadvantage is offset in part by the
fact, that prior to the accomplishment of physiological training some of the pilots undergo
necessary physical examination at certsin intervals in another division of the Institute of
Avintion Medicine.

STANAG 3114 constitutes the basis for physiological training in the German Air Force and sets
forth directives for the conduct of training of flying personnel, It is the purpose and objective
of all training courses to familiarize flying personnel with the performonce limits of man and
with the physiology of the human organism under special flying slress as well as with the use of
rercue and safety equipment.

At the present time we conduct % courses for flying personnel. Course A: Physiological training
for jet pilots (basic ccurse). Duration of course: 5 days. The course is being conducted after
ccmpletion of pre-flight tr2ining and pricr to flying training. The training syllabus includes a
total of 4C hours and the following cubjects and practical demonstrations:

Course A: Fhysiological training of jet pilots (basic course)

Total training hours: 40 (5 days)
1. Acaderic Training
- General torpics
- Physical proyerties of the etmosphere with special consideration
of the effects on tlie human organism
- Fhysiology of recpiration and circulation
- Mtitude adaptation of respiration and circulation, hyperventilation
- Oxygen deficiency
- Dysbarism
- Prevention and treatment of hypoxia
- Effects of barometric pressure changes on trapped gases in body cavities
- Utilization and properties of pressurized cabins, decompression, rapid
decorpression
- Rescue and safety equipment and its use
- ITfects of extreme temperstures on the human body
- Emecrgency ejection, general medical aspects
- Familiarization with ejection seats
-~ Use of oxygen equipment, pressure breathing
- Forces of acceleration (g-forces)
- Noise, vibrations and supersonic phenomena
- Problems of day and night vision
- Anatomy and physiclogy of vestibular organs
- Spatial disorientation
- Sensory percertions and sensory illusions
- Motion sickness
-~ Aeromedical aspects of special weapons
- General flying suits, flight byriene
- Toxic gases, vapors and liquids
- First aid treatment of irjuries incurred in e¢mergency escape
~ Medical aspects of survival
2. Prectical Domonstrations
- fjection seat training (fire seat on mobile trainer)
~ Chamber type I flight
- Chamber type II flight
- Rapic deconmpression
« Lemonstration of day and night vizion
- Demonstration of spatial disorientation

Training Course B is a refresher ccurse for physiological training of pilots on jet aircraft.
Jet pilots Laviag participated in Course A will attend tihis course every three years. If possible
the course will be canducted simultaneously with the follow-up physical examination for flying
fitness, which is also performed at the Institute of Aviation Medicine of the German Air Force.
With 8 total training hours thre course outline is as follows:

Trairing Course B: Fhysiological training for jet pilote (refresher course)

Total hours of imstruction: 8 (1 day§

1. Academic training:
The most important physiological subjects are covered in abridged version, i.e.
- Cxygen deficiency
- Dysbarism
-~ Pfccelarative forces
- Atypical senso.y percepticns
- Emergency escape from aircraft
« General reroonrsl hygiene
~ Use of rescue ant safe.y equipment

2+ Practical Demonctrations
< Ejectiorn seat training (fire seat on mobile trainer)
-~ Chaaber type II rlighkt
~ Rapid decompression
- Demonstrition of cay and night vision
- Demoncstration of spertial disorientation
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Iq future it is planned to extend this course precently attcnded by jet pilots only to other
pilots and aircrew.

Traiting Course C 1ﬁ a rhyciological course of 3 days' duratioh for pilots and aircrew of rro-
teller- ard jet-driven transrort aircraft and helicopters. Thz training syllabus is as follows:

Trairing Course C: ihysiological training of pilots and airercw of proreller- ard jet-driven

trancsport aircraft and helicopters.
Total traininp hours: 24 (3 days)

1. Academic Training:
- General torics
~ FThysics of the atmosrhere and its importance for ohysiology of man
~ thysiclogy of recpiration and circulation
~ Altitude adaption of respriration and circulation, hyrerventilation
- Cxygen deficiency
~ Dysbariem
~ Effects of brrometric pressure chonpes on trapped gases in body cavities
- Thermorerulaticon and effects of tempernture extremes
- Uce of reccue and safety equipment
- Emergency ejection, general medical aspects
- Uce of oxygen equipment, pressure breathing
- Effects of accelerative forces (p=forces)
- lloise and vibrations, effects and protection
~ Froblers of day and night vision
- Anatomy and rhysiology of vestibular orpans
- upﬂtiql disorientation
- Sensory perceptions and sensory illusions
- Motion sickness
- Aeromedical asyects of special wearons
- Flight hypiene, flying suits
- Toxiec gacses, varors and liquidsn
- First cid aboard transport aircraft, reactions to panic
- Medical aspects of survival
-~ General directives for aeromedical evacuation

2. Fractical Demonstrations
- Chamber type I flight
- Rarid decompression
~ Deronstration of day and night vision
- Lemonstration of spatial disorientation

Besides training courses mentioned here acditional physiological training is conducted for
flying satrety officers, flying snfety NCC's, geophysical advisors (meteorologists) and other
groups, as reguired, For this purpose the snbiect matter is geared to meet the requirements of
these specific groups. One of the most frequently held courses is the Jet paszenger course for
the preparation of passenger for jet flight.

Fhysiological training is conducted by a staff of specialists organized in a stationary and
mobile training group. The ntaff comprises physicians, civil and military instructors and a large
number of technical personnel, It is our cndeavour to center academic instructions around realt-
stic situations and actual problems by using appropriate demonstration and training equipmcnt.
Practical exercises are of particular interect and a more detailed explanantion follows.

The different types of chamber flipghts are conducted in a stationary 20~men-charmber, in a
mobile 12-men-chamter or on a stationary 3-men-chamber, which was originally designed for pressure
suit training. Pressure suit training has been postyponed, since there is no need to use pressure
suits at the rresent time, However, we do have the facilities to conduct pressure suit training;
furthermore we already have limited experience in the execution’of simulated altitude flights
while using pertial pressure ruits.

The techrigue of chamber flight type I can best be seen in the following table:

1. a) Seatirng
b) Freflirht check
¢) Equipment hookup
d) Preflight denitrogenation
e) Corrunications check
2. a) Ear and sinus creck
3. a) Use of the specific oxygzen equipment used on the flight
b) Review of acute hyroxia #nd TUC
4, a) Acute hypoxia deronstration at 35 0CC ft
$. a) Acute hypoxia demonstration at 30 0CO ft
b) Use of pertable oxygen equipment
€. a) Acute hypoxia demonstration at 25 GOC ft
* b)) Explanation of buddy system
¢) Speciml instruction in regard to recovery
7. n) Effect of mild hypoxia on vision
b) Use of special test cards
€. a) Foat flight disrosition of eacuipment

The Type 1I Chamber Flight Frofile reads as follows:

1. Same as on Tyre I
) 2. Same as on Type I
2. a) Use of specific oxypen equipment (pressure demand)
4, a) Instruction in proper rressure breathing technique
b) Ins‘ruction in proper verbal communication
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5. 8) Use nnd charncterictics of eémergency oxycen equipment,

b) Equalization of middle ear pressurcs,
6. Acute hypoxia denonstration at 25,000 ft.
7. a) Normal descent to prround leve®.
b} To te used during actual flight to discuss ra;id decorpressionn.

During chamber flights subjects analoguous to the vaArious steps nre discussed nuch as "Abdomi-
nal Gas Expansion", "Evolved las Dysbarism" etc. Payid decompresrion is carried out in the lock
of the respective chamber, fubjectc are being rapidly raiged in altitude from £.0CC ft to 22,000
ft simulated altitude within arproximately 2 cec, Rerid decomprension is always carried out after
comrletion of type II flipht.

For possibly future rre-cure suit training the following; chenmber rlight profile has been pro=-
videds During the one~hour respiratery period already, when the subject is breatling pure oxygen,
pressure in the pressure suit is intermittently increased to familiarize the pilot with the
changes during pressure incresse. At first the chamber is taken up at the rate of 4,0C0 ft/min.
and then at arproximately 6-8.0C0 ft/min. to on altitude of 70.C0C ft. ffter this ascent the
chamber is brought down to 23.000 ft and then rapid dccompression is carried out to 70,CC0 ft
within approximately 2 cec, followed by descent to ;round level., During this process the pressure
in the prescure suit decrcoses from 2°C mm Hg to 141 mm Hg, But ac stated before, we do not use
this chamber flight profile at the present time.

Night vision training is accomplished by menns of a self-constructed training device, Satis-
factory dark adaptation is schieved by wearing red pogsles 3¢ minutes prior to start of demon-
strations. luring the demonctrations particular emphasis is placed on autokinetic phenomena,
rercertion cr 3-dimensional space ucing mobile ané stationary objects, contrast and contour dis-
crimination under different types of illumination, range estimafion, flask blindnesc nnd protec-
tion. Flashes are generated by ucing powerful headliphts or photo-flashlirhis. These latter de-
monstretions are of exceptionzl didnctic value and can not be replreed by any theoretical pre-

sentation, however pood it may be,

Use of a sratisl cicorientrtion demonztrator in physiological training for 1 1/2 yecrs has
proved to be cxceptionally successful and our rrogram would be unthinkuble without it. Arplying
this training device a number of illucions typical for certain flying situstionsz can be deron-
strated in an impressive manner, such as the coriolis-illucion, "leusns", sensations during "pgreve-
yord-srin", "oculogyral-illu:ion" and the "oculogravic-illusien”.

Cur demonstrztor hrc been modelled with some modifications after a US mockup used at the School
of Aerospace Medicine in Brooks AFR, Texns, A lipght-tight ventilnted cahin can be rotated clock-
wvise or counterclockuise and can be moved about its yaw axis simultoneously ot varinble speed. At
the s.'me time the cabin may be tilted 7~ ahout the tangential inside out. During rotrtions sveeds
of 0 - 2C revolutions per ~inute respectively a large number of motion combinations with corre-
sponding angular speeds and acceler:stions c=2n be penerated. Radial.nccelercstiions of low intensi-
ties also occur. Naturally this cqnirmcnt does not enable us to perform actual flying manoceuvers,
but part of the generated illusions are equivalent to impressions gnined in particular flying si-
tuvatiors. During demonstrations the traince in the cabin describes his impressions via voice com-
runications, Demonctrations are most inpresnive for the observers of the test runs szince they can
regcicster the discrepancies between subjective perceptions of the "inside" ond ohjective turning
movements of the equinment very distinctly. This is particularly true, if the rotational speed to
the left is suddenly decreased during a demonstration, which cuuses the illusion of turning to
the ripht while, objectively spenlting, the countercloclkwise roteotion still continues. The trai-
ning aid has teen esuirred with an artificial horizon, whoze adjustment can be selcctively regu-
lated from the controlpanel outside or by the controlstick inside the cabin. This artificial
horizon naver rcflects the actual attitude or movement of the ‘cabin, but serves to tr~nsmit cer-
tain tosks te the "inside” such as adjustment to a defined pitch nnd roll, i.e.changes of the
gyro setting oy simultancously demonrctrating a particulor sensory imyression. This scerves the
ability to suppress subjective sensory impressions and to concentrate attention to certain tasks
(eontrol of flipght instruments). Furthermore correctness aond timely execution of a required con=-
trol movement during a strong, artificially gencrated sensory impression may be observed and
evaluated. For this purrose we hrve an approrriately designed controlpanel.

Again it becomes evident, that understanding the protlems of physiology of special senses, in
this case the labyrinth orgnns, derends to a large extent upon the manner in which theoretical
indoctrinations into anatomy and physiology of the labyrinth organ are conducted. In the near
future we shall use a moclup in our lessons, which will illustrate the mechanical procesces in
the semi-circular canals in a very impressive way; different combinations of mcvement are gene-
rated by a propelling motor on an uversized mockup of the three cansls sucpended on gyrhals,
which causes the relative endnlymphatic movenents to result in cupula motions correlating with
the respective rotating sensation. 3Simultaneously these curula motions are electronically trans-
ferred to a second stationary model, wlere censory perceptions associcted with this motion can be
registered throughk observation nnd analysis. At the seme time cupula deflections of the three
canals are registered per unit time as to direction of movement and intensity of deflection,
resulting in an impressive illustration of the corrclation respectively discreprncy between
objective movement and subjective sensntion. Aside from itc high didnciic value such an equipment
respectively model is definitely necessary to demonstrate subjective scnsory impressions during
motion processes in scientific expcriments.

Other imrortant equipment for the execution of practical training includes ejection seat prac-
ticing facilities. Because ol the manifold tyyec of ejection sents, rractical indoctrination into
respectively used ejection sects is of sipgnificance. Tt is muchk easier to [pive the approrrinte
introduction into the multiple technical det~ils of a dismantled seat (outsile the rircraft),
ocince these are botfer occernitle «nd their functlion can be readily surveyed, Varioue pnrts of
the seat must not only be known but they hnve to be cprroprintely checlked prior to each flirht.
For practical ejection seat training we uce utrtionary treiners to truin functional procesces
ard prectieal orerations, and the ejection scat indoctrination will be completed by nn ejection
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Seot Tirfu. cno e ot o leetion Le bt fowere e Love two mobile cjection neat towers nt our dise
iu:.l.‘:: ' ooaed Tes e Tedr ool ronived by type of nirplane flown., In one torer there i a
Powe Toe e gqulling the wjscetion hendle, the reconl seat is fired without delay. Upon firing
the ecletion curt o tbe palo b maunts to approximntely B-10 g's. The primary purpose of this trai-
ik il o vvercere thoe dntiibitory offect, which jg rather high in alirost all »ilots, as shown by
wrieri-nce, To far only et irercft hrve hecn eguipped with cjection seats and conscquently this
trafning ir oonly conducted for jet pilots, It would be decirable if corresponding training for
Lelicopter nrirerew aoul! bocome necuensary in the foresecable future,

fheaiolopical treining focilities weuld be incomplete and inedenuate without poscibilities of
directed ther reutic wossure: in s ses of special incidents. Fven thouph serious incidents are
very rare, one kog to be rapared for them nt any time, eapecinlly during simulated high altitude
flights. The hypert-ric chaster constitutes the primary reccue device. Tt must be on stand-by du-
ring 111 cirulated high nltitude fli;hts, nbove all, uhen very high simulated altitudes are
reacned, sich as durlnp rresrure cmit Sroining. Our hyperboric chamber has been devised for the-
rojeutic prescuree up te 11 ata, corres;onding to a depth of water of 10¢ meteras. It is connected
tv n vhysiolo isal meritorin: unit, which enablec us to monitor and record a series of physiolo-
pical papancters such. as..lt, EEG, pneumopram, pneunotachogram, bouy teapernture etc. Incidental-
1%, all our 5t tionary decorrres:ion chaubers have been connected to this central monitoring
anit g-rsitting ur to conduct npuroprinte experirental examinutions in the decompression chambers
aside from physiolopical demonctrationss During chamber flights with rrescure cnits UCG, pulse
rite, #1'in te=:cr-ture, pnenme ran cic, are routinely monitored at all times.

In the ncar future the Institute of Aviation Medicine of the German Air Force will have at its
diz,ouel o very efficient human centrifuge; even though this cquipment above all is intended for
scientifie ntulies, it will alno serve denonatration flighte within the framework of phyoiologi-
cnl training in very syecific cases.

Th flying units the flight surpeon assipned to the recpective orgarization will continue gene-
ral ard special phyciolopieal trrnining of pilots and airerew through lectures and briefings,
rLose topics often are qucstions,of a practical and timely nature. Survival chances of rilots and
airercw in cases of erergency are directly proportiocnal’ te their physiological training level,
particulzarly as far ac operstion and knowledge of rescue equipment is concerned, Thun, no expendi-
tures shoul”? be srared to make ghysiological training, ‘above all the practical aspects , as oom-
jrekensive as rossible. These efforts will surely be rewarded by a decrease of the aviation
accident rate.

The only otjective of physiological training is the maintenance of life and health of flying
rerserncl. This responsibility must therefore be pursued with care and the full utilization of
all available reczources,
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SUMNARY

The physiological training in the Royal Netherlands
Air Force started in 1952 under the supervision of the
Surgeon General, Royal Netherlunds Air Force.

In 1957 the specific training on sea and land survival
was intensified, due to a number of fatal accidents and
resulted in the foundatior of z special centre for sur-
vival training: the Flight Safety Training and Test Centre.

The physiological training is given at the Physiolo-
gical Training Unit at Soesterberg as an integral part
of the FST1C,

Every crew member will undergo this training every
18 months.

In this paper the different courses in aseromedical
education are covered and available facilities shown,

SOMMAIRE

, L'entrainemen§ phys;qlogique des Forces Aériennes 3
Néerlandaises a éte crée en 1952 sous la responsabilite
du Directeur du Service de Santé de 1'Air.

En 1957, & la suite d'un certain nombre d'accidents
mortels, on intensifia la formation specifique dans le
domaine de la survie sur terre et swr mer, et 1l'on fonda
un centre spécial pour 1l'entrainement 3 la survie: le
Centre d'Essais et de Formation pour la Seécurite des Vola.

La formation physiologique est donnée & la Section
d‘'Entrafnement Physiclogique de Soesterberg, qui fait
partie intégrante au Centre mentionné ci-dessus.

Les membres du personnel navigant sulvent ce rtage
4d'entrainement tous les 18 mois,

Au cours de cet exposé, l'auteur traitera des Jiffé-
rents cours de cet enseignement aéromédical, et il
décrira les instailations existantes,

L




After World War 1I, during the reorgunisation of the =irforce in Holland,
the aeromedicul training of aircrew was the sole responsibility of the flight
surgeon of the base and it depended mainly on hiy ingenuity in acquiring material
for demonstrations and lectures, which topics he covered,

At the time Air Training Comund started the pilots training a syllabus on
physiological training was set up, in which stundard lectures were given by the
bagse flight surgeon.

In 1950 at the introduction of the Gloster Meteor jet aircraft a new program
was initiated and physiological training officers introduced, who received their
training on the School of Aviation .ledicine,Gunther oIi'B, USA.

After that time the physiclogical traiining officers toured the country and
gave lectures al the elementary - the adviinced - and at the Fighter Training
Schools, with a chamber run in the mobile low pressure chamber (fig. 1), which
was donuted to the medicul service by the British Air Minastry.

In 1952 the construction of the low prescure chambers (fig. 2) was completed
and & refresher training started for aircrew in our own physioclogicul training
centre at Soes*terberg.

In 1557 due to a number of fatal accidents in which water survival played
an imported role the physioclogical training centre got the order from the
assistant Chief of the Air 3taff to organize a special course for airerew wnich
should cover all the aspects of survival after a bail-out from an aircraft.

A two weeks course was introduced which covered the standard theoretical
and practical parts of physiological training, dinghy drill, parachute landing
8imulation, sea and land survival,

As the medical service of the air force was a part of the joint army and
air force medical service and as the extra survival course put a heavy burden
on the personnel of the Physiological Training Centre an independent Air Force
unit was founded, the Flight Safety Training Test Centre at Soesterberg.

Col. Verheij will cover the activities of thiz centre in his presentation, so
I will restrict my paper to the physiological training part.

At the moment we have adopted Stanag 3114 as a guide fer our syllabus on
physiological training for aircrew.

Aircrew training.

At the Flying Training School lectures are given in aviation medicine by
the flight surgeon znd the subjects covered at Elemer.tary PFlying Training School
are: physical aspects of the atmosphere, physiology c¢f respiration and circulation,
hypoxia, esircraft oxygen systems, anatomy and physiology of the eyes, anatomy and
physiolcgy of the inner ear and noise protection and physiology of equilibrium.

At the Advanced Flying Training Schuol lectures are given in- refresher on
physiology of respiration,virculation, hypoxia and eyes - ears and organs of
equilibrium., New lectures on dysbarism, acceleraticn and g-forces, thermal
influences on functional adequacy.

After the Advanced Flying Training 3cunool students will follow a weelis course
at the Flight Sufety Training and Test Centre and during this period lectures are
given at the Physiologicul Training Centre in hypoxia, dysbarism, pressure cabins
and explosive decompression, pressure breathing, disorientation and 2scape from
aircrafrt and problems of vision,

Fractical demonstrations are given in the low pressure chamber, on the
ejection seat trainer (fig. 3), in the centrifuge (fig. 4) and for night vision
and in the near future we hope to start with the demonstration of disori&ntation
with the aid of the Spatial Disorientation Demonstrator which #ill be built by
the Lehr Mittel Werkstatte of the German Air Force at Plirstenfeldbruck. At the
moment the disorientation demonstration is done with the aid of the centrifuge.

For every




For every type of aircruft there is an Operational Training Unit. If an
aircrew is uppointed to follow an O.T.U.course he will automa*‘cally follow
a courge at the Flight Sufety Training and Test Centre which is set up for
that type of nircraft, physiological training is an integral part of every
course at the centre r.d subjects specific to that typs of aircraft are
covered, like oxyxen system, ejection seat, pressure cabin and a refresher
on earlier physiologic:l topics. A low pressure chamber run, according to
the performance of the aircraft and centrifuge run is standard procedure for
the Operational Training Unit course.

Bvery 13 months the aircrew will undergo a refresher training which ie
identicnl to the Operational Training Unit course in which we also cover typical
accidents or incidents, related to our topics, which happened in the Air Forces
if the reports are rude available to us through direct channels or flight
safety publications.

The period of 18 runths is shorter than indicated in Stanag 3114. However,
the Stanag relies on extra lectures given at base level tc keep the knowledge
on the des.red level, but from test-results it is found that it is more useful

1o send an aircrew member to a special urit away from his »wn wuit to follow a
refresher course on diftrerent topics.

The one and a half year period was selected to get a change in season for
dinghy-drill in open waters and para sailing.

The response of the pilots to these refresher courses are always very
positive and our only problem is the hypoxia demonstration during the low pressure
chamber run with respect to demonstration material that has not changed for a
long tinme.

At the momeni we use the peg board,card box, and writing-tests. We would
like gome change and welcome any suggestion from the participants of this moeeting
on tests used in other units which are simple to operate and that give a good
demonstration of the effects of oxygen lack.

Since 1960 a special indoctrination course is arranged for Air Defense
Command pilote in the use of high altitude equipment and consists of lectures on
pressure suit and helmet, pressure breathing, dysbarism and hypoxia after explo-
sive decompression to very low pressures. These lectures and the fitting of the
suit and helmet, three pressure breathing sessions and a chamber flight to 83.000

feet and a wet dinghy-drill in pressure suit and helmet will cover a three days
period.

Training of other categories.

At the Physiological Training Centre courses are also given for conscripted
medical officers in aviation and industrial medicine. At the moment this course
lasts only one week, as the drafted medical officers already follow a course at
the Joint Army/Air Force Medical Sohool for three months, which course covers
mainly military topics related to the army medical service. A longer course on
aviation medicine would reduce their actual service time as a base Medical
Officer too much. However, in the near future the medical officers, who will
serve as an Air Force Medical Officer will follow a military officers course at

an Air Foroe Institute and will receive 8 specific course in aviation and
industrial medicine at our Unit.

Flight nurse courses are given at the centre at aa “on request" basis,.
Nurses are recruited from military hospitals and follow a two month course,

Orientation courses are regularly scheduled for technical officers and

flight safety equipment personnel as in our Unit safety and oxygen equipment is
evaluated.

[t is regretted that copies of the illustrations were not made available with the manuscript (Editor)
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Professor Lauschner (GAF) aced why the Netherlands had decided upon 13 month intervils between
training, rather lhan 3 years us in th. LTANAG,.

Major Cartens (R lleth AF) replied that there wore two ;ood reasons; [iratly, testing of aircrew

ghovied ’chaﬁnowlodge had fallen Lo an unacrepiably low level after thrce years; Secondly, the
chosen interval allowed alternatc cold and wimar dinghy drill training,.

8qn Idr Johnson (RAF) agked whether Parasail training wws liked and/or found usefuls

Major Cartens replicd that aircrow at first feared the Parasail but after cne vxperience found it
enjoyable, It was probably of little value in raising morale with repgard to eucape training, but
with a maximum height of 300 feet it wus found that tilere wag time cnoujh io comvlete major items
of parachiting Jeucent drills,

lajor Burden (CAF) stated that some Canadion pilots had voluntarily talien a full Army parachutist
training courne,

3an Idr Rance ({Uu") asked how much pressure-broathing training was given in the Royal Netherland
Air TForce,

to 50 mHg for 10 mirutes, 10U mallg Lfor 5 minates and 140 mullg for 5 ninates.

Major Burden as.cd about hypoxia training, To make this more realistic one caarber had been
modificd go that any one man may be deprived of oxygen without prior knowleu je.

Major Cartens .cs rather against tnis *ype of demonstration, giving the opinion that an aircrew
member mnight be "put of U by such an experience,
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SUMMARY

It does not require statistics to prove that all flying personnel
should know about survival und get sraining in survival techniques
and procedurea,

_ Anyone who flies should learn to expsct the unexpected at any
time. To expect, however, is not enough - one must anticipate and
prepure for it.

ihat does it tuke So survive? The obstacles you have to overcome
are not so much phyvsical as they are mental. Aircrew should under-
stand what these psychological obstacles are. They all fall under
the general and common emotion culled fear.

In any survival situation, the chanses of a man winning through
are in direct proportion to two factors over which he has direct
control:

a) The will to survive
h) The knowledge of survival

[ A third factor could be his survival equipment, but again, without
‘ the knowledge of how to use it correctly, its effectiveness will be

greatly reduced. Every aircrew should therefore take & positive
interest in their aircraft survival pack.

In a sea-survival situation, some extra difficulties are added as
for most aircrew the sea is a hostile environment.

Protection must be the first consideration In any survival situa-
tion. At sea there are some additional factors that can hamper the
survival - seasickness, thirst, hunger and psychological factors
like boredom , despair and loneliness.

Experience shows, *oo often, the tendency of aircrew %to panic
after entering the water, particularly when little things do not
work as advertised., Therefore aircrew must be trained to the point
that they can cope with any adversity.

The job of aircrew cern, at any time, result in a situation that
will extend the endurance to a maximum. Aircrew must maintain &
high degree of proficiency in this ares, because some day it may
save their lives!

SOMMAIRE

Point n'est besoin de statistiques pour démontrer que tout person-
nel navigant doit avoir des noticns de survie et recevoir une forma-
tion concernant les techniques et les methodes de survie,

Toute perscnne qui vole devrait apprendre i stattendre 2 tout
mowent 3 1'inattendu. 5'y aitendre, cependant, ne suffit pas; on
4 Goit prévoir l'évinement et s'y pr&parer.

Jue demande la survie? Les obstacles qu'il vous faut surmonter
ne sont pas tant physiques que mentaux. Les équipages navigants
doivent comprendre quels sont ces gbstacles psychologiques, Ils
deviennent tous Ja proie de cette dmotion générale et commune
appelée peur.

Dans toute situation de survie, les chances de salut pour un
étre humain sunt directement proporticnrelles 3 denx facteurs:

a) la volonté de survivre
b) la cornnaissance de la survie

3jon équipement de survie pourrait constituer un troisidmwe facteur
de chance, mais, une fcis encore, 8'il ne sait pas cgmment 1'utiliser
correcterment, son efficacité sera congidérablement réduite. Tout :
éuipage nuvigunt devra donc prendre un intdrét positif A 1'équipe- g
ment de survie dont 31 dispose A 1l'intérieur de l'avion.

En cas de
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En cas de survie en mer, d'autrcs difficultéds s'ajoutert du
fait que, pour la plupart des équipages navigants, la mer constitue
un environnement hostile,

Dans toute situation de survie, la protection doit &tre la
premidre préoccupation. En mer, certains facteurs supplémentnires
peuvent nuire 3 la survie: le mal de mer, la soif, la faim et des

facteurs psychologiques tels que l'ennui, le désespoir et la
solituda.

L'expérience montre trop socuvent que le personnel navigant &
tendance & se laisser saisir par la panidue uprésc 8tre entrd dans
1l'eau, en particulier lorsque certains petits dispositifs ne
fonctionnent Sas comne prévu. On doit done entrainer ce personnel
4 faire face & toute adversité.

Les équipages navigants exercent une profession dans laguelle,
4 tout instunt, peut se présenter une situation qui va mettre
leur endurance & duve épreuve. Le personnel navigant doit con-
server, dans ce domaine, un degré élevé de compétence, car ceci
peut un jour lui sauver la viel
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wotal cunrses @one ap Looexpectnations and actually met a long
by ooty Pralndagr auand "cut ventre was officinlly founded
in Awoant 157, In the Tollowing years little by little
i e ovaradl Lradniag in matters of survival, escape,

Yoo bl warvivid is sewethung pilots do not like to practice and it

AL RN

tsohnrdiy o Lhanys to alscuss amclg: pileots. I they do talk about it, it always

cencerma the other ;J‘vt. il is the other pilot who Tdid not use his equipment

properly, whe ol paaccy and aid ncet survive, Every pilot thinks he knows all

about Jus:Vsl, Gat if we tell hiz about the lurge number of pilots that had the

Same rden and id vt sarvive we try to give him the motivation to study survival
e Lntensely.

A'VOLc who tlies should learn to expect the unexpected at any time; but to
exteat 13 onot an;u,r the pilot muot nticipate and prepare for the unexpected.
ant ‘.:mro the o .;1 -nd gorme of the specific problems that will be encountered
wnd DoV i i une Should ve prepured to solve then,

sherever the survivor may be, he amust remember that other people have chosen
te live -here e with verying degrees of efort, these people have adjusted to
the dercaot. of e ¢lirmate, the terrain and the environment,
sarvivor didii't expect to be there, his problem is a bit

.ly erpected tu have a bail-out or crash-landing and how
tor it, he is probably never conpletely convinced "that

I v cLoviv:) sitwaosion the obstqcles one has to overcome are not so much

hesie Lows teer, are rentel. It is very important that a pilot should understand

S !vac p»,'h)iv:i'xl obatucles are that nust be overcome. These obstacles all
; enecnl hending of that very normal and comi.on emotion called fear.

“arniovn, fear of discomforl, fear of people, fear of ones own
weael. ., i the terrain and the climute, as in most cases these are new
and strigee. and 1 rary cuses even though the fears were overcome to some extent,
Lacy of contidense in their own fortitude and ability has broken people, who could
cvtrerwise have 1red uch uvetter, )

teagh 111 thig is nuaturil, it is not necescary and there are ways of
lic-ternine the needless extra burden that these implunted fears will add. The
fe:r of Lhe unkroun and fear of discomfort will be alleviated by proper training
and brieving, wh.ch cousists of the geoyrdphy and the climate of the areas to
arcgs and the methods of getting food and water, )

Algo addisrs to his comfort will be the knowledge that the rescue organisation
will @o anythi:,s for his recovery.

*eqr of ones o«n weulkrnesses ig more difficult to overcome, but with conside-
rable ould.or experience 1n an environment sirilar to that in which he finds him-
selt will give the pilot contfidence in his ability to live of the land. If not,
ne should tuce adv atage of any oppotunily to go through a survival school, where
he will have the oppotunity to teat his wkill before it really counts.

On_the other
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Jn the gthe; ninu, i any survival situstion the ch.uices of a man's winning
through are in direct preportion to two factors over which the pilot hac direct
control: . o )

a, The will %o survive,
b. The knowledge of survivul techniques and procedurec,

A third factqr could be the survival equipment which is carried in the
aireraft, but ugain without knowledge of how to use it properly, its effectiveness
will be greantly reduced.

The will to survive is the most importunt requirement and without it, a
survivor's chance of Iiving through the ordeal are very slim indeed. It is a
faetor which is difficult to define, it depends on the individunls make up, on
his reasons to stay alive and on his determination never to give up, no matter
the ocds.

Unless the individual has the desire to survive, he will die, no matter how
srood his knowledge and/or equipment. The will to survive can be impressed upon
u person but mostly it is an inherent peruonal characteristic. It may be prompted
by many different motives, dependent on the individual and the cause he is
fighting for, but it is an eusential requirement for a successful survival.

Knowledge is sowmething that can only be gained and added to over a period
of tire. 1t includes the knowledge of the problems likely to be met and how to
cope with them; knowledge of ihe tectuijques of actively surviving and the know-
ledge of the correct use of the safety and survival equipnent. Knowledge of
correct survival techniyues will cften mean the difference between life and death.

The survivul equipment carried in the airecraft is generallyof a high standard,
but it is necessarily limited by space and weight. Every pilot must take a posi-
tive interest in his aircraft and personal survival pack. He must know what is
contained in it and how and when to use it.

He should also supplement this equipment by his personal items of survival
equipment for such everyday items assume importance out of all proportion in =&
survival gituation.

All of the above mentioned principles form the basis for the survival indoc-
trination in the R.Neth.A.F. for pilots and aircrew and they are emphasized during
the introduction to the different courses that are given., Apart from some theo-
retical lessons we do give the pilots a very realistic training, so that every
pilot has the chance to use his safety equipment in an as near as possible true
survival situation.

As a student pilot - before going to the transition phase and fly the T-33 -
he has to follow a 5-day course where he is made familiar with the basics of
survival. The main subjects taught are flight-physiology, land- 2nd sea-survival,
After the pilot gets his wings he comes back to the Centre for a so-called "Combat
Survival Course", which alao lasts for 5 days. This course has an emphasis on
survival in Eastern Europe.

Moot of the time is spent outdoors in a more or less uncomfortable condition
so the pilot has a chance practice what he has been told during the lectures and
£ind out that it really works., The course is concluded by a short evasion exercise
and a demnnstration by an interrogation tcam in which the pilot is the main
participant.

As it is very likely that after a bail-out a pilot will make a parachute
landing in water, dinghy-drill and swimming is practiced every day. Also para-
sailing and a helicopter-rescue are in the program.

At the squadron the pilot is required %o follow a continuation program and
after 13 months he comes back to the Centre for a 3-day refresher course. Apart
from some lectures he is kept up-to-date with modifications and chances of his

safety equipment.

In our training we tell the pilot a lot about how to survive, but it is up
to hir to make the best of it. What is really necessary is a clear mind to formu-
late a plan of action, the physical abillity to carry out this plan and - most
important of all - the self-confidence and desire to withstand any wdversities
that he may encounter.

Experience shows, too often, the tendency of a pilot to panic, particularly
when 1tttle things do not work as advertised. That is why we train the pilot to
the point, that he can cope with any adversity and that a formulated plen of
action will become an automatic response.

The need for a good physical condition is obvious. The job of a pilot can, at
any time, result in a situation, that will extend his endurance to the maximum.
self-confidence is achieved through a throrough knowledge of his safety equipment
and survivil techniques and procedures. In other words a pilot must maintain a
high degree of proficiency in this area, for some day it may s2ve his life.
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Yot 0 CoAn iRt eence i vitid Caeeor, the will to aurvive,

CoLee oaseed o stateneata oo countrics reprosented ut the mecting with
Sogarvival trainiane,  deplies w re as tolloum:~

Za LArmyy aurv val tradnin: Jor wiator conditions was condueted in lorway,

SR ‘}:L.;;-') Gen eesooad achoois of survival liglucia; Hountbatten (uca and Dartmoor all weathers),
u winler 3 i1 s Lodn deerany, Jure le ane Desert survlval scioola in tiie Far and [liddle
i3t e viely, ana esntrene cold cour-ea in Horway. Will to survive g gtimulated by

Lhe roasoastic weoree of adveraity,

Cuoimas arbie aaovioal acawols ane conduets Juw;le Jseape and Bvesion training in Panana,
The Hain bl wies fe.cliarisation .ith enviromneont uand cauivment nn. the tendency to cxternalisce
arow e towasus Lie Lroiructor wug encoursiitd.

Traly iws survival scnosls for winter aouniain conditions, directed by the Fligat Safety
oranisal i Lea survival couroes aciunl'y al sca are restricted to those concermed with
airerescere ooerabions but lecsons on tain tople are given to all aircrew, . There is

somsia . anle enpaasia on the ngyclelusy or urvival,

fiorway survival traondng s baclied up by extensive individual knowledge of cold mountainous
comditions. .n.ual courses, including a 4-duy cscape course, are given,

Gurnany L.e javy has a survival contre in Schleswig-Holstein, T.e land survival training
Tor ror air Forve is ;iven at an Army centre, cnd sea survival is conducted with the
sanadian Porves in sardinia,

Belgium sives basic training at Flying Sehool and 3-yearly courses in soa survival in
Jorsica, A few sclected personnel train in cold-weather survival in Horway.

France conducts theoretical training at Flight School and at unit level and there are
oountain and sca survival schools,

Portugal curries out no formal survival training other than thaeoretical instruction durin-
physiological training, but personnel going %o Angola have an intcnsive 3 day course in
jun:le survival in Portugal with refresher cour:ses in Angola.

Canada has #0 main survival school in idmunton, Alserta for arctic and bush (sumuer and
winter; training. Sea survival is carried out in Sardinia and lalifax, Nova Scotia.

Dr Preston (UK) asked whether consideration was being given to practical orew training in arctic
survival, now that traons-polar and trans-Siberian routes wore comionly used, In the BOAC Boeing
707 there was carried cold weatber clothing for all crew members, stores, snow shovels etc and

a sleeping bag for euch pasuenger but usefulness without practical training might be questioned.
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ABSTRACT

a)  PHYSIOLOGICAL_TRAINING OF MILITARY AND CIVILLAN AIRCREWS
the physiological training of wilitary aircrews includes lectures and practical demonstrations in
low pressure chambers.  The lectures are either of a general level (Schools of Aviation), or specialised

(test aircrews, high altitude airvcraft personnel),

When requested, the military Medical Branch organizes lectures and practical low pressure chamber
demonstrations tor commerciasl airline flying personrel, as was the case when long haul jet aircraft were
put into service.

b)  CUOOPERATION WITH ENGINEJRS ON MEDICAL PROBLEMS WITH A VIEW TO WORKLOADL AMELIORATION AND IMPROVEMENT

This complex subject inclulis sderomedical education in engineering schools: Ecole Supérieure de
1'Aéronautique (College of Aeronauiical Engineering), Ecole du Personnel Navigant d'Essais et de
Réception (School of Test and Acceptance Aircrews); it also involves the maintenance or creation of
collaboration with aeruspace medical laboratories, the official services of the Technical Board of
Aviation, and aircraft manufacturers.

[n France, two points should be emphasized:

- the distribution of responsibilities and prerogatives as regards the design and testing of flying
personnel protective equipment,

- the concept and language difficulties arising from the highly different training of aircrews,
engineers and physicians,

The setting up of an aerospace medical T:ztcratory, integrated into the Flight Test Center and
including pilot doctors in its staff, has brought 1 partial solution to this problem.

RESUME

a) ENTRAINEENT PHYSIOLOGIQUE DES EQUIPAGES MILITAIRES ET CIVILS

L'entrainement physiologique des équipages militaires comporte des conférences et des entrainements
pratiques au caisson A dépression, soit de portée générale (Ecoles de 1'Air), soit spécialisdes
(personnel navigant d'essais, équipages d'avions volant & tr2s haute altitude).

Le Service de Santé militaire assure aussi, 3 la demande, des conférences et des démonstrations
pratiques au caisson 3 dépression pour les équipages de 1'A€. onautique civile, comme cela s'est fait par
exemple lors de la mise en oeuvre des longs courriers 3 réaction.

b) COOPERATION AVEC LES INGENIEURS EN CE QUI CONCERNE LES PROBLEMES MEDICAUX AYANT POUR BUT
LTAMELIORATION DE CHARGE DE TRAVAIL FT LYACCROISSEMENT DE LA SECUKITE DES VOLS

Cet:ie quustion complexe va de l'enseignement de la Médicine Aéronautique dans les écoles
d'ingénieurs (Ecole Supérieure de 1'Aéronautique, Ecole du Personnel Navigant d'Essais et de Réception)
3 la collaboration établie ou 4 établir entre les laboratoires de Médecine Aérospatiale et les services
officiels de la Direcction Techrnique Aéronautique et les constructeurs.

En France deux puints semblent particulidrement importants:

- le partage des responsabilités et des prérogatives en ce qui concerne la conception et les essais
d'équipements de protection au P.N.,

- les difficultés de conception et de langage n€es de la formation rrds différente des membres de
1'équipe P.N.-ingénieurs-nédecins.

Une solution partielie a été «pportée par la création d'un laboratoire de ¥édecine A€rospatiale
intégrd au C.E.V. comportant des médecins pilotes.

s
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The very title of this paper indicates that two essentially different matters will be covered. In fact,
they have only been put together for the sake of conciseness on the one hand, and, on the other, in order
to complement Dr. MISSENARD's paper, thus covering, as far as France is concerned, the overall items
mentioned in Memorandum ASMP/554 preparatory to the Symposium on Aeromedical Teaching and Training.

I PHYSIOLOGLCAL TRAINING OF AIRCREW

1)  General

The term "physiological training" includes a numb2r of training exercises which differ as
regards the objectives, the responsibilities and the personnel concerned,

The objectives pursued may be:
- either extensive knowledge of rescue and survival equipment and its use,
~ or knuwledge of the environment and its effect on the system.

It results therecfrom that responsibilities do not fall on the same Services. In the first case
the General Duty branch is responsible, in the second it is the Health Service.

The first group includes: simulator training in the use of ejection seats, training in the use
of parachutes above sea and ground, in escape from a submerged aircraft, & surviva®' at sea, in
a desert, in the mountalins, in a tropical area, etc.

The second group includes: night vision and altitude training.

Finally, the personnel concerned may comprise civilian, military or test aircrews. Test-flying
crews in particular may have to go through specific physiological training, {for instance,

centrifuge simulation of particular accelerations for the purpose of a given flight test).

We shall only consider here the mcst usual physiological training, provided under the
responsibility of the Health Service: altitude training.

2) "Conventional" Altitude Training

This is carried out for the Air Force in the low pressure chambers of the Air Force regions, or
in that of the Medico-Physiological Research Laboratory at Mont-de-Marsan. As far as test air-
creus are concerned, such training is provided in the low pressure chamber of the Aerospace
Medical Laboratory of the Flight Test Centrr at Brétigny-sur-Orge.

As a rule such training includes lectures on the physio-pathological effects of barometric
pressure reduction and pressure variations, on the fundamental physiological principles of
prctection againsi these effects, and on the use, adjustment and checking of masks and oxygen
regulators in use.

Several types of decompression chamber tests may be used according to the specific purpose in
view (hypoxia tests, training to high pressure breathing for instance).

No explosive decompression training is provided in France.

Besides their main training role, low pressure chamber ascents are used for the detection of
individual susceptibilities to barctrauma, aeroembolism or high pressure breathing.

This "conventional" training to altitude may be given to the flying nersonnel of civilian air-
lines, upon thkeir request, by the Aerospace Medical Laboratory. For instance, Air France
flying personnel were trained in low pressure chambers prior to putting long-haul jet airliners
intc service.

3) "Special" Altitude Training

a) Training of Flying Personnel to the Use of the Partial Pressure Suit

This training has a twofold objective:
- tc adapt the suit to the user (adjustment),
- to adapt the user tc tLo suit (indoctrination).

It is given to test aircrews at the Brétigny Aerospace Medical Laboratory, ond to mititary
aircrews at the Mont-de-Marsar Medico-Physivlogical Research Laboratory.

It corsists of four sessions:

(1) Theoretical and practical lecture on the role, construction and use of the various
partial pressure suit components. This lecture may be replaced by an instruction
film meeting this purpose.

(2) Suit and helmet size selection, fitting and adjustment,

(3) Ground training under medical supervision and with continuous heart rate measurement,
consisting in five minutes' bre . thing at a high pressure of 65 mb (30 nm Hg),
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tollowed by five minutet: rest, then ten minutes’ breathing at a high pressure of
130 mb_(loo mm Hg).' Medical supervision consists essentially of monitoring of
breathing rate, facial appearance and intercom replies monitoring.

(4) After one hour's denitrogenation, low pressure chamber test at an altitude of
20,000 m (?6,000 ft). This test includes a slow climb at the rate of 30 m/sec
6,000 ft/min) up to 9,000 m (29,000 fr), then after a short simulated level flight,
4 vapid descent at the rate of 300 m/sec (60,000 ft/min) down to 20,000 m, After a
few minuges' simulated level flight at this altitude, during which the subjects per-
furm various piloting or ejection manceuvres for mobility assessment purposes, a
rapid descent down to 12,000 m (39,000 ft), then a descent at a slower rate.

Buring ground training at a high pressurc of 65 mb. no tachycardia other than psycho-
togical was observed, and even the latter proved most infrequent. At 120 mb
tachycardia and symptoms of insufficient counter-pressure, that is to say physioclo-
pical disadaptation, are observed exceptionally. When this is the cas:, a tighter
lacing of the suit has always remedied the situation.

It appears from the overall training tests performed so far at Brétigny (approxi-
mately 200) that cach time ground tests proved satisfactory, climbs in the low
pressure chamber were completed without any major incident.

Such incidents may either be attributed to the equipment (for instance, leakage
through the seal of the helmet vizor), or to the individuals tested (barotrauma).

Incidents due to the equipment have become very infrequent (less than 1% for the last
9ix years).

Incidents which may be attributed to the individuals tested amount to approximately
3% for the same period of time: these consist of otitis and barotraumatic sinusitis,
and mainly of abdominal pains caused by the expansion of abdominal gases (and often
resulting from diet errors on the eve of low pressure chamber climb tests).

At the end of the training period, a fitness certificate for flights above 15,000 m

(50,000 ft) is granted to the user.

When a new adjustment of the partial pressure suit proves necessary (change in the
~user's corpulence, for instance), a new ground training period takes place, under

the supervision of the unit doctor.

b) Other Special Training

Upon specific requests, altitude training adapted to particular cases is provided by the
various Aeromedical Laboratories. This may consist in preparation for high altitude
flights on light aircraft or gliders, training for high altitude parachute jumps, erec.

COOPERATION WITH ENGINEERS CONCERNING WORKLOAD IMPROVEMENT AND INCREASE OF FLIGHT SAFETY

This is a complex question which ranges from aeromedical teaching in Engineering Schools (in par-
ticular, Ecole Supérieure de 1'Aéronautique and Ecole du Personnel Navigant d'Essais et de
Reception), to the collaboration to be created or improved between Aerospace Medical Laboratories
on the one hand, and Official Services and Aircraft Industry engineers on the other.

We shall only briefly mention the type of teaching which already exists but deserves to be improved
(mainly as regards ergonomics) to draw the attention of the audience to two aspects of the problem
raised by collaboration between engineers and physicians, as these two aspects seem to us to be
important in France:

- problems raised by the distribution of responsibilities and prerogatives as regards the design,

development and homologation tests of aircrew protective equipment, as well as ergonomic problems
in general.

- problems related to concept and language divergences resulting from the different training given
to engineers and doctors.

1t appears that the first group of problems arises from two facts:

- For a long time, two categori>s of organizations existed in France, and were separated from a
hierarchic viewpoint: the Aeromedical Laboratories under the jurisdiction of the Health Service
on the one hand, and, on the other the official Services of the Technical Board for aircraft

development.

- Besides, doctors only play an advisory part whereas engineers are in a position to make d-~isions
concerning the undertaking of studies (financial support included) and the homologation of
material.

The second group of problems results partially from the different languages spoken by physicians and

engineers, However, this obstacle is perhaps less important than that created by the differing

" apyroaches to the work to be performed. The inclinations and training of a doctor specialized in

physiology and psychology are such that he is more attracted to research whereas practical
developments will appeal more to an engineer.
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All this contributes to the fact that some doctors have lost interest in practical applications,
since their rninions were not necessarily taken into account, and have followed their benc¢ towards
more basic res.arch.

In fact, it should be realized that a valuable applied study, whether a cockpit, a radar console or
protective equipment is concerned, can only be conducted thanks to a close collaboration between

engineers and physicians, without overlooking, of course, the indispensable participation of flying
personnel who are not only the users, but also define the mission to be fulfilled at the very start.

In other words, at the stage of aircraft and equipment development, or rather at the very decign
stage, it is indispensable that such a team be set up.

A partial solution to this problem was brought about in France by the creation of an Aerospace
Medical Laboratory integrated into the Flight Test Center. As they work on the same spot, under the
same command, and on common progranmes, doctors, engineers and pilots know each other and get a
better understanding of their respective and complementary roles.

It also appears indispensable to differentiate applied physiology research from the application of
physiological data to aerorautics. In fact, these form two stages which are also complementary.
The purpose of research is to reach a better understanding cf the effect on man of the various
harmful factors to which he is submitted, of the psychophysiological processes involved in the
accomplishment of a mission, or to draw up experimental processes. Application to a mission, or to
draw up experimental processes. Application to equipment, systems or aircraft is obviously more
concrete. It is also more limited, whereas research often extends beyond the st rictly aeronautical
field. For instance, some research on respiratory physiology, thermoregulatio., wakefulness and
sleep rhythms could be equally applied to the Army, the Navy or the Air Force. Besides, while such
differentiation exists, one should bear in mind that there is a considerable feed-back. A concrete
case, such as an emergency equipment or a weapon system, may give rise to research on a physiology
or psychology item as yet obscure,

This is why the solution consisting in merely integrating a laboratory into an engineering institute
is only partial. Close liaison and cooperation between the various research laboratories is also
indispensable, not only strictly from the viewpoint of application to a given Service (aeronautical,
naval, etc,) but also from the viewpoint of basic disciplines. Specialist doctors may thus achieve
a proper balance between their inclination towards research and the necessity to apply the results
thereof to concrete cases, within a team made up of flying personnel, engineers and doctors,

We believe that a fruitful collaboration with engireers could be uachieved through efforts along this
line.
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SUMMARY

Une method of providing for the survival of aircrew on exposure 0 low environmental
pressures above 50,000 feet is to use positive pressure breathing techniques with hody
cuanter pressure applied through partial pressure clothing.

The aims of aircrew indoctrination in positive preseure breathing are as follows:=-

{a) to enable aircrew to recognise and identify the problems

(b) to train them to carry out the necessary procedures to
minimise tie2 problems

{c) to assist them tc withstand the stresses produced by the
prob.ems and to safeguard them in their treining programme

This paper describes some of the difficultics of positive rressure breathing
training and the methods used to overcome tnem, The results of such training as
measured by aircrew performance on rapid deco.pression in a decompression chamber are
discussed and related to these problems and training methods.




There is a requirement in the Royal Air Force for some sircrew to be trained in the use of partial
pressure aircrew equipment assemblies. The use of partial pressure clothing assemblies at high altitude
involvea the breathing of 100 per cant oxygen at pressures above ambient.

Positive pressure breathing produces a number of attendant probleme which are now fairly well
known (1).  Althougn tr.ining cannot entirely overcome the cardiovascular and soft tissue problems involved,
it can do a great deal to teach the student to overcome his respiratory problems. The paychological
stresses may be “elieved by close, personal supervision by the instructing staff.

TRAINING METHODS

The training methods used at the Royal Air Force Aeromedical Training Centre utilise both theore=
tical and practicsl sessicns. The theoretical aspects are covered by a series of lessons and lectures
designed to give aircrew sufficient knowledge of the physiological requirements for oxygen and, in
particular, of the need for poeitive preassure breathing, The untoward side effects of pressure breathing
are discussed with the aircrew concerned since we believe that they should be made aware of the reasons
for any discomfort which will arise during the practical sessicns. These early periods of classronm
contact, together with the time spent in individual fittings of equipment allow an essential rapport to
be struck between aircrew students and instructional staff,

This personal contact is maintained and fostered by keeping the same staff members allocatea to a
particular course. Tense students can be observed early on and carefully watched during subsequent
training periods on the theoretical aspects dealing with oxygen uystems and the more personal aspects of
aviation medicine,

The practical training sessions consist mainly of supervised practice in pressure breathing
techniques (FIG 1). The final practical session consists of simulating the rapid loss of cabin
pressurisation in u decompression chamber. The ground level pressure breathing sessions consist of
varying periods of time aspent at increasing breathing pressures, culmincting in a training bench simulavion
of the maximum performance of the appropriate oxygen system and aircrew equipment assembly. This aspect
of training is completed on the day prior to the decompression cnamber run, During training at the lower
breathing pressures (FIG 2) sufficient time is allowed for jersonal instruction and practice in breathing
techniques. Physiological monitoring is carried ocut at all practical sessions following a change either
in pressure or in the length of time of exposure to pressure breathing.

This monitoring consists of a print out of ar electro-crrdiogram derived from chest electrodes,
with an accompanying heart rate print, Respiratory system traces consist of an inspiratory pneumo-
tachogram and a measure of expiratory volume (FIG 3). These four-channel traces provide an experienced
medical officer instructor with information or the subject's reactions to pesitive pressure breathinge
The aim is to train the subject to achieve a breathing pattern and minute volume similar to those prior
to the onnet of pressure breathing. At intervals, a successful mcnitored run is followed by an unmoni-
tored run. Recently some subjects who were having difficulty in achieving satisfactory breathing patterns
have beecn given a visual presentation of their breathing in the earlier stages of training.

The practical sessions perait student and instructor to discuss individual problems and allow
individual tuiticns Together with the instructor's increasing familiarity with his student's personal,
monitored response to pressure breathing this provides an important safety factor in the control of the final
practical session - the rapid decompression conducted for each subject in the decompressionr chamber,
following comprehensive individual briefing.

TRAINING SAFEGUARDS

The exposure of large numbers of personnel to pressure breathing and simulated hi ' altitude would
be fraught with danger if proper eafeguards were not in beings These safeguards are continually being
revised and updated {2}

As a preliminary to the practical sessions, each individual is seen by a medical officer. His
previous flying experience is discussed, together with any previous aviation medicine training. A
medical history ir relation to his previous fiying is elicited and recorded. Any outstanding events in
his general medical history are also recorded. An assessment is made of the patensy of his Lustachian
tubes end condition of his sinuses. As a result of this. very few individuals are prevented from under-
going ground level training, but some are prevented from entering the decompression chamber. These are
brought back to the Centre to complete their rapid decorpression run when their upper respiratory tract
infection has settled.

The mcnitoring and supervision of ground level pressure breathing training ensures an individual
arrives at the decompression chamber trained and iit to underge his exposure to simulated high altitude.
He is monitored in the same way as for ground level training except that there is no respiratory monitoring.
The medical ~fficer at the chamber in charge of the decompression has a ciear view of the subject. He
alsu hae a meter presentation of heart rate and a long memory oscilloscope E.C.G. A second medical officer
in the quiet of a monitoring room has a print out recrord of E.C.G. and heart rate, le is also presented
with a picture of the subject on closed circuit television, with zoom, pan and tilt capabilities,
These medical officers both have full information on the ground training performance of the individual
and are in radio teluphone contact with one another. This system of monitoring is essential for the
safety and well-beirg of the subject in our charge.

The exposure to simulated high altitude may possibly give rice to the risk of a few ca-ee of decom-
pression sickness, although the time at altitude is very short. This danger has been virtually eliminated
by de-nitrogenation prior to rapid decompression.
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. +lua strested that the dapid Deconpression experience {5 HOT a test of man, material or training.
$t L recurded a5 s final troing demonstration which the subject does or does not complete rather than

vie whitn he pandses or fails.. Heverthelees, to those responsible for the training it does provide one
meastre of asd essing tue efloctivenes: of that training,

Congegquantly, an uaselected series of 246 individual, monitorsd rapid decompressions, requiring
tre suolect to breathe 1 Oxygen at 4 maximum pregsure of 70mm. Hg. have been studied retrospectively.

Mg B

A breakdown was made of the LU COMPLETED SATISFACPCKRILY' cases into 'EARLY DuSCENTS' and
PACCEIENATED DuuwlESh TS - an arbitrary but useful division. 'EARLY DESCENTS® represent those who were
prought down from that altitude at which they were breathing 70mm. Hg. positive pressurea, before the
planned time at altitude had elapsed, 'ACeLERATED DESCNTS' represent those who completed the planned
time at altitude but who were brought down at a descent rate greater than planned (10K/min). This further
breakdowr. shows 3.7. of the total were brouisht down early and 6.9 of the total were accelerated on the
descent.  Most of these ~ particularly the latter - were of a precautionary nature, (FIG 5),

A further division of firures was made between 157 subjects wearing a jerkin/anti-g auit partial
pressure assembly utilising breathing pressure of 70mm. Hge for 30 seconds at maximum altitude. (FIG 6),
and 9 sul-ject wearing a combined partial pregssure garment for 60 seconds at maximum altitude and
/e . positive ‘pressure. (FIG 7).

\

There is no significant difference between the two groups, A1l cases ¢l .avly o
accelerated descents were studied in terms of age, previous experisnce, response to ground training,
recorded cause of alterations inr the plsnnad decompression run and the time or altitude at which this
alteration was required togethe. with the subsequent rate of descent., (FIGs 8 - 11).

From those records it can be shown that, of the 26 early and accelerated descents, four (15.4%)
were due to training or supervisory failures., (FIG 12).

Three (11.% ) were due to s combination of training failures and evidence of physiological stress.
(F1G 13),

Ninvteen (73.%) were due io subjective or objective evidence of physiological streas considered
unacceptable by the medical officer in charge. lNine of these were associated with marked bradycardia,

(FIG 14),

While it is emphasised that the majority of early and accelerated descents are precautionary and
do not neces:arily compare with the subject's performance in the ‘real’ situation, it is considered
desirable that as many as posscible of the subjects complete their pressure breathing training with a
satisfactory decompression chamber run. It is evident (FIG 15) that the majority of aborted runs are
associated with the physioclogical stresses involved, (although it avpears likely, using heart rates as
an index of atress, that considerable psychological stress is also involved). It is in this area of
physiolorical/psychological causes that the greatest improvement in the overall success figures of com-
pleted positive pressure breathing will be attained,

FUTURE INVESTIGATICN

A start has been made to compare heart rates of subjects who were brought down prematurely, or more
rapidly, with ,ubjects who completed the run normally. Heart rates are noted at Ground Level, immediately
prior to Rapid Decompression and immediately prinr to enforced or planned descent. Preliminary results
suigest that the 'fail' group tend to have more rapid Ground Level heart rates and show a tendency towards
an increasing tachycardia up to the time of enforced descent when compared with a normal group, A further
comparison is being made of heart rates during the final ground (bench) training and during the decompreasion
cnambor run. Although the degree of pressure breathing is the same in both situations, heart rates through-
out are notably higher during the chamber run - probable evidence of paychological streas.

Other factors under investigation are:~

(a) the rate of increase in heart rates

(b) the degree of bradycardia noted in 'failures’

(c) the relationship betwaoen bradycardius produced while preasure breathing in the decompresaion
chamber and %.c marked sinus arrhythmias frequently noted in ground level pressure breathing

training.
It is hoped that these further studies may point the way to evolving more precise measures of
training control for both initial and refresher courses.

RV EHENCES

(1) ERNSTING, J.E. “Some Effects of Raised Intrapulmonary Pressure in Man"
AGARDograph 106. October 1966, Technivision Ltd, Maidenhead, England.

(2) DOBLE T.G. "Multistation Monitoring During Rapid Decoapreseion".
AGARD Conference Proceedings No 2. Sept. 1965. pp 477-485.



FIGURE 1

FIGURE 2
Pressure Breathing Training -
Mask/Jerkin/Anti~G Suit Assembly
2 mins | 30mm Hge | Monitored
3" 45 Monitored
3 " 45 Unmoni tored
4 " 45 Monitored
3 60 Mcritoread
7" 60 Monitored
3" 60 Unmonitored
1" 70
15 " 70-0 Momitored
" 0 K
13 " 70-0 Monitored
FIGURE 3

PRESSURE BREATHING RECORDING
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FIGURE &
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3.0, - Breatzing me oo 206 0K !
Sompleted satiefartosily B2 '<’E*.%1l
Not commieted matie ectorily 1 % 3‘.‘.3;

Xeaal : 220 l 5.«
Easly Descent 9! A&
Accelersoad i 71 °o.%
| Tazal 2azie Decompressicns | 26 | 0K

&% 5

2apid Deccarcession 274K in | eees: Dm“j&:}

r

E XK/xin descsat rate to W(K: A meek:

| Serkiz/Anti-G Smat: ¥k 21 Begalator

§ xorea: ﬁ: 168 &%

l.;rly Descextse r € 3.2
Accelersted Deacents E 13 5. %
Potal i Wl o

FIGEE

Kormalair Stags II Zegalater

Rap'd Decomrression R23X-6® in 3 secs: SO secs at &K:
1WK/nic deccent o a0K: P/Q7 Mask: Combined Carment;

Nosmsi 52 88.%
Early Descext x S5.%
Accelierated DNescent b 6.3
 rotal 59 10
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rly Lescents (i.e. within 30 seconds) from 70mmfig. hreathi s
(Joricin/Anti~G Suit: P/Q2 mask assembly), § Trestiine pﬁ' Sures % 56,0008 3
Age Previous Current Bench Time,/Rate Normal *
Experience (Ground Trg) of Deacent Desocent Cause
i . Resumed
20 secs -
1| b 162 Satisfactory 20K/min Lok “Asymptomatic bradycardia
212 162 Satisfactory | 20 seca 4ox Asymptomatic bradycardia

(Hyperventilation) 4Ok+/min
Satisfactory [ [mmvdiate L8k Abdominal gss distension

3] a2 NIL
(Tachycardia) | 4O0K/min bradycardia
Satisfacto: 3 secs
L - NIL vy 26K Subjective discomfort, Nausea
(Marked S.h.) | 20K/min Gas distension, 'Stress'
*5 | 22 1969 | . ...Satisfactory |2 5e°e ? Mask Yeak (Inflated stale)
Subjective discomfort)
6 | 28 1966 Satisfactory ;g,&:;: 50K | Mask Leak (Inflated stole)
) Sub jective discomfort

®* Poor monitoring recording
FIGURE

Early Descents (i.e. within 60 secs) from 70mm Hg. breathing pressures at
60,0001t (Combined Germent: P/Q7 Mask assembly)

A Prev. Current Time/Rate Normal
8 Exp, Bench(Ground) of Desc, Descent Cause
Training Resumed

1] @ |NIL |Satisfactory ngf;:;n 34K Abdominal gas diatension

(Marked 5.A.) Bradycardis,
Subjective 'Lightheadedness!®

2| 3611961 | Satisfactory T;g;;::n Lex Addominsl gas distenaion

3| 30 |NIL |Satisfactory 33«72?3 50K Abdominal gas distension




FIG'IRE 1©

-
! Accelerated Descents (i.,e, greater than 10k/min) cunmencling after 30 secs and

| between 58k - UOh: Jerkin/Anti-G Suit)
Prey,  Gurrent Altitude/ Normal

L oage F b
! e Eie ?g:;:\:nd) Rate of Pcscent Cause
i  Praining Descent Resumed - '
Satisfneto 4K .
1] 26 NIL | ails e "{ zégmm 40K | Subjective 'idrzziness' at 25 mecs:
Bradyvsardia at 54K
l 51K . Subjective breathing difficulty:
"ol 21| nmL " . Subjective g iculty
| 20r/min 4o bradycardia '
1964 59K
31N " < 20K Gas distension; Nausea
(g?gf;:ed 20K/min Bradycardia (as in 1964)
4| 27| i " 221?_5“" UK | Mask presmure below 65mm Hg. at 25
secs} Bradycardia
51 24 | NIL Satisfactory ?5:: ;nin LTSN Asymptomatic bradycardia
Satisfacto 44K .
61 371 1964 (S.A+:M.V.g) 4OK /min 28K Hyperventilation, Bradycardia
Satisfuctory 5%k !
71 3% | NIL (Marked S.A.) 20K/min 4OK Nausea nt 40 srce, Bradycardia
8| 21| " ‘OOb:K/min 40x | tausen
Respiratory 52K e R
9 { 2 | NIL Difficulties 20K/min OK S;gito;iggél}reatmng difficulties
10| 26 | 1967 | satistactory Eggzuin 20K | Retching
°, . Satisfactory 5K . e
111 21| NIL (SA-Tachycardia) | 20K/min Lok Subjective Dizviness
12| 35| NIL | Satisfactory zgf;min 4K | Abdominal gas distension
13 | 34 | NIL " ? ? * Total Monitor Melfunction

* Long 'hold! at 27K prior to Ralpid Decompreassion to get rid of abdominal gas.

FIGURE 11
Accelerated Descents (i.e. greater than 10K/min) commencing after 60secs
and between 60K - 4OK (Combined Garment; P/Q 7 Mask)
A Prev. Current Altitude/ | Normal
8% | Exp. | Bench (Ground) Rate of | Descent Cause
Training Descent Resumed
LSK
1 24 NIL Satisfactory LOX |Subjective dis-
20K/min | * |comtort,
- : Dizziness
Satisfactory SOK Subjective die-
2 " 1960 (Hypervent.) 20K/min 43K ecomfort
3| 25 | v | satisfactory 2°5K'“} in Wk | v "
4 | 38 | 1959 | satisfactory 3053%“ 43K |'Dizziness’
Diplopia




FIGURE 12

15./% of all early and
acceleratetj descents

Training System Failures l b

(mask leak

==
Cause No
Supervisory (influted stole 2

Swallowing/Breathing Difficulties
Failed E.C.G. Monitor

Total Monitor Loss

FIGURE 13
11.5% of all early and accelerated
descents
Physiological/Training Failures| 3
Cause No
Subjective Discomfort
? Psychological Stress 1
{? Inadequate Training)
Hyperventilation: Bradycardia 1
Subjactive breathing difficulty| 1
Bradycardia
FIGURE 14
73.% of all early and
accelerated descents
Physislogical Failures 19
Cause - No
Abdominal gas diutagﬂgn 3
Other subjective sygxfgua "
Asymptouatic bradycardia L
Bradygapdis #od.ghdguioal | 5
Bradycardia .mtganr 2
YIGURE 15
Early/Accelerated Descents - Total Causes
Causes NO| % |? Avoidable
Physioclogical/Psychological | 19| 7%.1| Possibly
Physiclogical/Training 3| 1145| Probably
Trainirg/Supervisory 41 15.4] Yen
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P.PiR 18 Discusgion

Bri: Gen Puchs (GAF) agked wnether the Royal Air Porce intended to contimue with mandatory
pressure-breataing training to 70 umHg,

¥z Cdr llaclaren conlirmed that this was so.
Sr kregton (Vi) usied whether an upper age limit was set for pressure~breathing training.

Jir llaclaron replicd that the policy wug that, if a man was fit for airorew duties, he was

LA
i‘t tor cmininr in this roapect,

Col Drawer (Uslr) agked whether cardiac arhythuia was often seen in pressure breathing training.
The USAF hul rcocn.ly bad a case of atric-ventricular block,

Wz Sdr taclaren commented that some subjects showed an accentuation, others a dimimution, of
sinu: u-uyt;hmi:x. Occasionally ventricular extrasyotoles were seen, one particulaxr serics
aaving beon assoclated with the prodromal phase of iafluenza, Heavy consumption of coffee or
tobacco incrcased sugsceptibility,
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SUMMARY

The USAF School of Aerospace Mecicine has developed &
compressed air catapult to be used in connecticn with Alr
Force ejection seat trainers, This device Insuves a safe
and eccnomically operated system that c~a duplicate sir.:-
lated peak acceievations and rate of onset produced by the
cartridge-powired catapult currently used in the USAF Phy«
siological Training Program,

An emergency egress sequence trainer has been designed
and developed to include all phases of escape from aircraft,
such as ejection, seat separation, opening shock, and para-
chute lrading, This devile utilizes 8 pneumatic-powered
ejection seat cryscem which will allow a subject to be fired
to a rrzdetermined height where seat separation takes place
and a brief free rall to the length of parachute risers
that are attached to a carriage and cable assembly which
provides & controlled descent capability.
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DEVELOPMENT 1Y PHEUMATIC EJECTION SEAT TRAINERS

INTRODUCTINON

In spite of the high degree of professionalism employed in the design, maintenance, and operation of
our modern high speed aircraft we are constantly faced with the possibility of aircrs’t accidents, Our
major concern is directed in aa effort tc save the most important e¢ntity of these complex systems, a human
life. There has been an increase in the percentage of successful ejections from disabled aicrcraft but a
significant proportion of ejectivns still result in faralities or major injuries, To this must be added
the unknown number of personnel who died because cf failure to eject when ejection would have been possible,
There are many possible causes of unsuccessful ejection; some within and some boyond the control of the ine
dividual, Through proper system design and training tne controllable causes of cjection accidents can .e
reduced to a minimum, Training devices of all descriptions must be utilized to develop skill and confi-
dence in the use of escape equipmeat.

To provide the aircrew member with the necessarv confidence and training, the USAF School of Aerospace
Medicine has developed a compressed air catapult to be used in commection with Air Force ejection seat
trainers, This device insures a safe and economically operated system that can duplicate the simulated
peak accelerations and rate of onset produced by the cartridge~powered catapult currently used in the USAF
Phys.lological Training Program. This project was initiated because of the inherent hazards of the car-
tridge-powvered catapult and the increased maintenance problems encountered in its use,

An emergency egress sequence trainer has been designed and developed to include all phases of escape
from aircraft, such as ejection, seat separation, opening shock, and parachute landing, This device
utilizes a pneumatic-powered eiection seat system which will fire the subject to a predetermined height
where seat separation takes place, He wiil then experience a brief free fall to the length of the parachute
risers that are attached to a carrier and cable assembly, which provides a controlled descent capability,

The above systems are considered significant improvements in safety, economy and the practical aspects
of training, We will introduce the new concept in ejection seat trainers by comparing the operation, con-
trollability, cost, safety, and maintenance with the existing cartridge-powered trainers,

DISCUSSION

This ejection tower is the standard cjection seat trainer currently being used by the United States Air
Force, It consists basically of & simulated aircraft cabin, ejection seat, catapult and tower assembly,

The instructor evaluates the student's body position and electrically transfers the power to fire the cata=
pult to the student who in turn initiat:s the cjection,

The M6-Al catapult assembly, powered by the M=57 cartridge, is the most commonly used cacapult, It
consists of:

a, Base -~ used to mount the device to floor of the trainer,
b. Outer tube = the firing chamber or cylinder,

¢, Bloweout plug =~ has rupture disc to prevent over=firing,
d, Inner tube - acts as piston to lirt seat,

a, ‘frunion - atlaches catapult assembly to seat,

f. Firing head - fires cartridge that powers the seat,

Acceleration and rate of ¢ force onset is established by the burn rate of the powder, A combination
of slow and tast burning powder is used to control the acceleracion of the cjection,

At.er .acrors to be congsideved in its operation are:

a. The catapult cam-ot be safely fired more frequently than every five minuves, If {t is fired
mrre ofcen, overheating will occur, causing critical inner and ocuter ruhe clearance to change, producing:
overfliring,

b, The unpredictable characteristics of (he cartridge frequently cause overfir{ng which rupturc the
blow-out disc at 2,600 psiz, necessitating .eplacement, cleaning of catapult, and restoration of the damaced
disc,

(e}

Changing of catapults every ton {irvings is also hivhily recorsended, to atiow maninmen cocling,
d. Special handiing and storage of amemni’ion s rejuired,

e, There are numerous operational restvictions and limftatiors reldted (o this svetem,




t, It i- evident from the information presented that controllability {s unreliable, and improvement
Some ot the fnhevent operational hazards which have produced serious injory to operators and students

a,  Preemature firing whiole loading and soning warhead of catapult,

b, inadvertent tirine caused by defeccive trigger mechanism,

¢, Mistire after firine pin strikes live cartridge,

d, Removing paszenger from seat after misfire,

¢, Reroving defective cartridge from warhead after nisfire,

t, Firiny seat while cetapult 1s locked.

To be added to the undesirable features is the overwhelming operational cost, as follows:
a, Catapults cost $3,800 each with a minimum requirement of three catapults per trainer,
b, Cartridges cost $16,60 each, discounting cost for handling and storage.

¢, Manpower cost = a miaimum of three operators toc safely operate the trainer,

In view of the discussion to this point it is clear that a more practical, economical and safe system
should be implewented,

This system {s the compressed air or pmeumatic system., A few highlights of this system are:

a, i« drop-in unit that can convert from cartridge-powered system to compressed alr system ia 45 win-
utes without modi{ication or slteration of the basic ejection seat trainer,

b, To date approximately 3,000 aircrew m~mbers have been tralned with this device, which has been in
continuous use at the USAF School of Aerospace Medicine,

c, While in use frr over two years this system huas operated beyond expectations, There have been no

failures, repairs, misfires, injuries, undeslrable characteristics, or maintenance problems. The only main-

tenance has been lubrication and parts inspection, which revealed no evidence of wear or damage,

d, It is simple to operate - can be operated with alr compressor or commercial air cylinder. No
pyrotechnic required,

e, Frequent replacement of parcs and cleaning of catapult are not required.

f. Only cue catapult is required per trainer,

g No firing restrictions are imposed by environmental temperatures,

h, No waitiug between ejections is necessary - it can fire as fast as a student can be positiomed,

i, Positive control of acceleration and rate of G force onset is a unique feature of this device, It
can be adjusced fto duplicate specific aircraft systems,

J. All studemts will receive the identical ejection experi.nce,

The compressed air catapult can utiiize all safety features, e,g., safety indicators, lap belt, push
Luton solenoid switch, etec,, which are built into the present trainer and contributes the following addi-
tiocna: safety features,

a, Remote push button ~ontrol for arming of system,

b, Remote push button centrol for safety of system,

¢, No danger of misfire,

d. Pressure double balance valve s spring-loaded to closed position to prevent possibility of accie

dental ejection,
e, Opuratocs do not have to hanile explosives,
(. No locki.ag device {s required on this catapult,
<. No Janeer of overtfri{pg,

b Svsten cannot be crected without «1 ctrical power,

dis
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i. Quick disconnect lundyard release to instantly dump accumulator pressure is uvailable 1f roquired;
however, cmergency use is not foreseen tecause system cannot function without electrical power,

The operational cost saving with the compressed alr catapult is impressive,

a, It costa less than $0.04 per firing, using commercial air cylinders, Fifty-three students can
be fired per cylinder, which costs $2,44 for refill, Cost may be¢ less Lf compressor is used,

b, Catapuit fabrication would cost approximately $1,006,00,
c. Manpower cost - only one operator is vequired to safely cperate,
An additional instructor coull be used to brief and control students wai%ing to be fired,

Tle enormous savings, improved quality of trainiig, and tremendously improved safety features of the
compresc¢ed air catapult compared to the cartridgrepowered catapult demands consideration for upgrading the
ejection sedt training program.

Let us examine the mode of operation, The compressor used is standayd and is capablie ~f providing
250 psig pressure or commercial air cylinders with & reduction regulator to establish desired operating
pressure, The supply pressure line conveys pressure to the catapult accumulator section, Here pressure
can be applied to one side of rhe double balance valve; forcing it closed and to the other side of the
valve, urging it open, GSince botl valves are on a common shaft, the total effect of the pressure is neu=
tralized and the net result is zero movement, Tension of the heavy valve closing spring keeps the valves
closed, The solenoid valve is the actuation device which is electrically matched into the existing Firilag
and safety feature of the conventional ejection seat system wituout modification. When the subject riding
the seat has completed standard ejection sequence already established for this particular trainer aad pulls
the firing trigger, the solenoid valve opens and allows pressure from the catapuit accumulator to enter the
chamber in front of the valve opening the pistom, which is mounted on a comron shaft along with the bal-
ance valves, Air pressure acting on the piston exerts a greater force than that ¢f the valve spring caus-
ing the piston, along with the shaft, to move toward the center of the cylinder and allowing instant cpen-
ing of the double balance valves,

With the balance valves in the open position, tne air from the accumulator section rushes into the
cylinder, firing catapult piston upward, which is operatively attached to the ejection seat, This moves
the subject and seat the required distance at the proper velocity, *hen the catapult piston has traveled
approximately two inches upward through the cylinder a pressure conservation switch is activated by a bar
and micro switch arrangement on the seat and track, causing the solenoid to close and allows the bleed-off
of pressure from the chamber behind the valve opening the piston, causing instantaneous closing of the
double balence valves, A relatively small amount of air 1s needed to accomplish this operation, A drop of
only 10 to 20 psig in accumulator pressure is expended,

The USAF School of Aerospace Medicine, in a continuous in-house effort to further improve all aspects
of escape tvaining, has designed and developed an Emergency Sequence Trainer t0o be used with this pneumatic
seat. The purpose of this trainer is to provide a method whereby a studeut can preview the critical phases
nf escape from a disabled aircraft, in the sequence of actual occurrence, presented in ua single expc-ience,
Positive control of the student is maintained during all phases of the simulated escape., The series of
events are as follows:

a, Man and seat integration - strap-in procedures,

b. Pre~ejection procedures ~ body positioning,

¢, Initiation of the ejection - firing of the ejaction seat (12 feet).

d, Man and seat separation -~ automatic system,

e, Free fall = about 12 feet,

f, Parachute opening shock,

g. Coutrol of parachute oscillations,

h, Pre-landing procedures - seat kit deployment,

i, Parachute landing falls,

The trainer consists of:

a, Pressure accumulator and firing device,

b, Loading platform and safety railing,

c., Seat and track assembly,

d. Riser separvators,

e, Cable alignment assembly,

f. Descent control mechanism an:d carrier reset motor,
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k. Descent carrler,

h, Cable anchor - acjustable,

The student steps Into the ejection seat which is fired a predetermined height up the tower,

Min and seat scparation is accompllished by

track-mounted micro switch actuatfon of a solenocid on the

seat which iy Hne=fed from a pressure source to a piston-type extraction mechanism, This autcmatically
pulls a network of webning tight as the piston moves and simultaneously opens the seat lap belt and har-

ness,  Subject will contunue to decelerace
lenvth of his parachute risers,  ™as o411
point the subject will be suspended by the
This device 13 compused ot o rewind motor,
cable, kink prevention device, disc brake,
tatfons, simulates seat kit deployment and

until maximum height {s gained and will then free fall the

be a 16 to 12 foot drop downward and 9 feet forward, At this
harness which is connected to a controlled descent carrier,
reduction gear box, a magnetic clucch descent control ree® and
and flyball governor control, When the student reduces oscil-
assumes the prelanding positions, the brake is released to

allu descent at a controlled rate at the desired angle to perform practical parachute landing fall, The
student's rate of descent can be reduced or he can be stopped at any time or position,

In conclusion, the pneumatic ejection seat trainer lias significantly realistic, practical, safe, and
economical tralning capabillties that can provide the aircrew member with the proper training and confi-

dence Ln the use of escape equipment which can and will save his life,

This trainer in connection with

the procedural trainer gives a practical type device that is controlled from ejection to the parachute

landing fall,
juries while deriving maximum learning,

This a‘'lows matching the training to the student on an individual basis, to preclude in-
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PAPt 19 Discaugsion

Bri; Gen fuciw (GAM) enquired about the landin: injury rate associaled with parachuting simulation,

Lt Col Dunn replied ihat the rate was very low, but nevertheless signifinint, He understood that
there had been two deaths from broken necks in the U5 fzwy during use of swing=-type parachute
landing trainers,

Sqn Ldr Johnson (RiF) comiented on the apparent limitation of swing trainers to sisulation of for-
sard landings only, the nost Cavourable vositicn,

Bunn acknowledged this and explained thats it would not apoear possilLle to cater ‘or other
ne of landing: at the rmoment, but that modifications were plinasd,

Wg Cdr Maclarcn ((UF) ashed whether the triiner deseribed in the paper could be used for training
in both automavic and nancal sera nces,

Lt Col Junn exploined that botl were poszivle,

Jr Bengon (UK) asled how ucourately the prews:tic uropulsion system would reproduce actual ejection
seat acceleration profiles,

. fmnn replied taat, by manipulation of tie pneuwnntic eccumulator pres.ure, the solenuid valve
the dianetor of the bleed orifice, simulation could be very sceurate, DJSo far, tle kariin-Baicer
and F105 seats brd been gstudied in aetail, Tt was roteworthy that the pneuvatic lrainer was less
sengitive to oiecied weight variations ilan the actunl seat,

Maj Buriden (247 asked for aciual injury rutes Lo vz col iected for such truining devices, Tt was
intersting to ousvrve thnat Cznada nad rejected tihe use of similar traiving: wevices on Jroun.s of

rigk culeulated Iron USAF 1 nires wherecas the Ui had gone anead with the uesign of tuils trainer,

Lt Col Munn slated irub, ir ols question, the main value was qualitative, not quantitative, in
terms of morale-building.
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SPECIAL ASPECTS OF THE TEACHING ur RADIOLOGY AND RADICBICLOGY

IN AVIATiON MEDICINE
by
Médec.o en Chef de l3re Classe R. P. Delahaye,

Professeur 3 L'Ecole d'Application de Médecine A€ronautique,
Fariz, France.
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ARSTRACT

Rddinlggy p{uys an effective role in many areas of aviation medicine: detection of diseases and
§elcrtlon ot candidates, flying personnel fitness control, research, aircraft accident
invesiigations, man's adaptation to equipment.

The Fg?ching of radiology in aviation medicine proves indispensable to acquaint s*udents witl: some
specific aspects of relevant diseases, as well as with the value and limitations ot the methods
used.

At the selection stage, it is important to know the experts' attitudes and their reasons in
evaluating a certain number of facts: normality, the characteristics of which evolve with time,
selection criteria in terms of lesions observed and experts' previocus positions,

When studying diseases relevant to aviation students should be given a detailed description of the
radiological aspects of the main diseases commonly encountered: fracture of the spine, digestive
and excretory (urinary for instancz2).

Students should be warned against the risk of proliferation of X~ray examinations, and it is neces-
sary to set up a number of regulations which should be adhered to in the training given by all the
Alr Force Medical Services.

Radiology plays an important part in rescarch, and students should be informed about the various
technical aspects of 'subject accommodation in chamber and centrifuge facilities.

In France, tne interest of knowing the radiological aspects of the subject seated in various seats
is emphasised,

Radiology should also be used in post-mortem investigations. By means of examples selected from
recent investigations, it is shown how radiology can be used, znd what are the procedures of such

examinations.

Finally, radiobiology should be taught with accuracy. Such education is necessary, as in France
the teaching of radiocbiology in medical colleges is not very intensive (local ur general irradia-
tion). The delicate problem of extra-terrestrial radiations and their effects in high altitude

flights will be discussed in detail.

RESUME

La radiolog&é intervient efficacement dans de nombreux domaines de la médecine aéronautique:
dépistage et sélection des candidats, contr8le d'aptitude du P.N., recherches, enquetes apréds
accidents, adaptation de 1'homme au matériel.

L'enseignement de la radiologie en médecine aéronautique s'avdre indispensable pour familiariser
les étudiants avec certains aspects spécifiques d'affections a€ronautiques, pour leur faire
connaftre la valeur et la limite des méthodes utilisées.

Au stade de la sélection, il faut bien connaftre la position des experts, leur raison dans
1'appreciation d'un certain nombre de faits: normalité dont les caract®res évoluent dans i=s temps,
critdres de choix en fonction des lésions observées et des positions prises antérieurement par les

experts.

Dans 1'études des affections aéronautiques, la deacription des aspects radiologiques des principales
affections couramment rencontrées (fractures du rachis, affections digestives, (urinaires par

exemple) sera détaillée.

Les €l2ves doivent connaitre le risque de prolifération des examens radiologiques et il est
nécessaire de fixer un certain nombre de r2gles qui doivent étre suivies dans toutes les formations

des Services de Santé des Forces Aériennes.

Dans la recherche, la radiologie joue un réle important et les €l2ves seront informés des différents
aspects techniques des installations dans les caissons, dans les centrifugeuses.

En France, on insiste également sur 1'intérét de la connaissance des aspects radiologiques du sujet
assis sur différents silges,

La radiologie doit prendre place dans les enquetes post-mortem. A l'aide d'exemples choisis dans
des enquetes récentes, il est démontré comment la radiologie peut &tre employée et quelles sont les

radgles de ces examens.

nfin, la radiobiologie doit &tre enseignée en donnant des idées précises. Cet enseignement est
pécessaire car en France son étude n'est pas trds poussée 2 1'échelon des Facultés (irradiations
localisées, généralisées). Le probldme mouvant des radiations’ extra-terrestres et de leur influence
dans, les vols 3} haute altitude sera exposé en détail.
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Radiolegy, the third clinjcal discipline together with medicire and surgery, plays an increasing
part in medical practice. Few ctudies have been devoted to the problems related to radiology and
radiobiolosy teaching in aviation medicine. Howeve*, radiology has an affective role in many areas
of aviation medicine: seleztion of candidates, aircrew fitness control, detection of diseases,
aircraft accident investigations, adaptation ot hardware to man.

The t-.aching of rad slogy and radiobiology proves indispensable in Aercmedic+l Schools to familiarize
students with some specific aspects of occupational discases, .o acquaint them with the value and
limitations of the various methods used, the experts' positions, and the gen.ral trend of
radioclinical research.

1 At the selecticn rtage, students must be aware of the part played by radiology in fitness
evaluation. During aircrew selection, a complete check up is made to rcject individuals
suffering from anomalics or diseases (ncompatible with flying duties. Two centres of interest
engage tuae attentior of radiologists:

- the respiratory tract
- the rpiral colum

1)  According to the regulations at present in force in the French Air Force, the following
must be accomplished: a radiograph of the lungs during the selection examination, radio-
photogra>hy at fitness control tests in flying personnel m2dical ‘nspection centres, and
radioscopy during medical examinations in squadru. or air base infirmaries.

The Radiophotography reading tecinique is very important. The student should be famiiiar
with normal aspects and physiological variancs. Such training assumes the form of
teaching sessions to small groups (5 or 6 pupiis o+ the most). Radiophotography reading
takes place under no:mal reading concitions. Normal films, mixed up with pathological
ones, are interpreted by the students at the end of the training period to check their
level of knowledge.

Teaching should also emphasize the technique for using thcracic radjoscorv. After ten
years of contact with the students of the Ecole d'Application de Médecine Aércnautique
(School of Instruction in Aviation Medicine), experience has proved that this revision

was far from useless, and clways appreciated. As a matter of fact, most doctors fresh
from medical sh~ools are unaware of the optimum conditions for the use of thoracic radio-
scopy, and, more particularly, of the rules of adartation to night vision. At a time when
such X-ray explorction is severely criticized, and when its very usefulness is sometimes
questionned, we beiieve that such training is essential and that control of the efficiency
of teaching is necescary. We comment on a duplicated book, distributed to the students,
which includes all technical indications. During radiography presentations we lay slress
on the traps (false images) and particularities of the examination of some areas.

2) The Spinal Column

The harmfulness of some flight factors has rendered necessary, in selection operation:z,
the detection of congenital or acquired anomalies, and of static spine troubles, which
may form an area of least streng ".

The X-ray examination of the spine has a twofold purpose:

- to eliminate severe, clinicaily silent lesions which are incompatible with aircrew
duties,

- to maks up a refereice record ¢f diagnostic ana medico-legal interest.

During the students' assigament at the School of Aviation Medicine, detailed surveys with
presentations of radiograpns of actual cases stress important points: variations in
normality criteria and recommended attitude when faced by congenital anomalies.

Radiologists holding experts' positions in flying personnel medical inspection centres
have nc*iced that normality criteria were changing and that they could no longer be
strictly ~oplied., Extensive studies covering over 1,000 adult applicants for aircrew
positions show that there are rather considerable variations in radiological aspects;
hcwevar, these do not necessarily have a practical pathological value. Students should
acquire these recent notions, which are not taught in faculties; they would thus learn
practical facts. There are very numerous static troubles of the spine (857 according to
a recent survey made in France), and their characteristics are descrived in detail in
emphesizing the purpose of this work: to facilitate rthe flying carver of most candidates,
and detect the risks of many arthrosis lesions much socner than ten years ago.

There are a very great number of congenital anomalies, most of which do not medify the
strength of the spine. The students learn to rocognize each tyvpe precisely and the
appropriate decisions to make as to candidates' titness.

I1 in the course of curreat practice, Air Force medical cf{icers encounter a pathology peculiar
to flyiag personre! ond diseasas which are mcdified by the profession of flying.
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Present regulations provide that plain radiography of the spinal column and, possibly, on the
bass of clunical symptoms observed, films of varying techniques and numbers be made following

any atveratt acceldent or incident. Students arc given practical training: examination of
rad:opraphs of pilots suftering from fractures sfter cjections or crashes, and of parachutists,
without poiny iuto detail, the technique is deseribed with precision as the ¢ quadron doctor
mus © know wow to foruulate an examination and, ir frout of radiogruphs, identify technical
vrrors, and be aware of the elective locations of injuries ans of their auspects.

During a serics of presentatious of full scale radiographs (not slides), tis main pulmonary,
dipestive and urinary discases, and the barotrauma lesions of the ear and sinuses are
studied with special emphasis on their aeronautical charac’eristices. As aircrews are called
upen to work in any latitude, radiographs of the main exotic diseases cre analyzed and dis-
cuss2d, The experience gained in len years of practice has chown us thac such colloquia cre
always attended with great interest and that students participate actively in the discussions,

Stude nts should be kept informed of the evolution of techniques, of the preparation of indivi-
dual ;: 7 v te examination, and of the limitations of the various methods. Students should
alsc by tully conscious of cie risks of multiple radiological examinations in personnel to be
controiled otherwise from the radiobiological viewpoint. Measures aiming at reducing to an
indispensable minimum the irradiation of flying personnel are pointed out.

111 Radiology in the Special Techniques of Aviation Medicine

Radiology is used in research: in centrifuges, in low pressure chambers, in studies of sitting
subjects and in the devalcpment of protective equipment (e.g. helmets).

1)  Radiography of subjects seated in ejection seats facilitates the understanding of the
pathogenic mechanism of fractures obsered after ejection. The modifications of the
spinal statics in the sitting position, and its vaiiations with the subjects's position
are illustrated by means of precise and didactic examples. Doctors are thus indoctrinated
with the value of seat harness restraint, which shoul’d always be tight, and with the
necessity of a proper sitting position. These variation factors are analyzed and dis-
Lussed cn the basis of radiological records used on the occasion of some investigations.

In low pressure chambers, radiological facilities have helped in
pulmonary lesions following explosive decompression {in animals)
decompression on pre-existing pulwonary diseases.

the investigation of
and of the influence of

3)

In centrifuges it Is pes. ‘ole tc study more particularly the influence of the various
tvpes of acceleration on the cardiovascular system by installing image intensifiers and
making tape-recordings (Amplex). The various lectures on accelerations and their effects
are illustrated by films made on animals. Such facilities exist in France at Brétigny.

Radiology is used in human engineering studies and examples derived from recent work are
shown to doctors,

1V Rediology in Aircraft Accident Investigations

Post-mortem radiology provides very important information in the investigations following

aircraft accidents. The examination technique is described and the results obtained in recent
investigations are analysed.

v Radiology also contributes to the study of post-traumatic sequelae and their treatment.
tolloquia on the role of physiotherapy and kinesitherapy enable doctors to obtain an insight
into the resailts observed.

vy

‘I The_Teaching of Radicbiology

Military aircraft usually fly at altitudes above altitudes above 18 km; civilian aircraft will
soon reach such altitudes with the advent of supersonic commercial transport. Extra-

terrestrial radiation raises various problems which are far from being completely known and
understood.

A very accurate study of the pilot's eavironment in the air should necessarily include a

survey of the diifcvent varieties of radiation: cosmic galactic, cosmic solar, radiation

belts. The composition, the variation factors, the rgle of solar flares, the physical mesns
of measurement an control peculiar to aircrews flying st very high altitudes are emphasized.
A series of lectures familiarize Air Force medi.al officers with extra-terrestrial radistion
and radiobiology. To understand fully the various experts' positions, a very detailed study
on radivbiology shculd be contemplated, the programme of which might be as follows:

Lifect of ionizing radiaticis on the cell;
-~ Laws of radiobiology;

Radiation measurewments: weasuring instruments in use in the Air Force;
~ The uni*s used;

Linear Energy Transfer and the Guality Factor;

Effect cf loniting radiation on tiscues (blood and hematopoietic organs, skin, gonads, eye,
rervous system, digestive systewm, lungs, embryo);
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- Effect of generalized irvadiation, clinical foruws, value of biolugical exeaminations,
physioiogical factors modifying the response of the system (5. particular factors due to

flight);
~ Delayed irradiation effects: radioleukosis, ag:ing;
3 - Genetic action of ionizing radiation.

All these de 1iled problems will enabl: the student doctor to grasp che ditficulty inherent jin
radicbioiogical studies in space and the necessity uf continuing them. They will also enable
him to acquire a valuable scientific culture to participate ir tiscussions during flying

k personnel indoctrination.

A1l the characteristics of the use of nuclear weapons in the Air Force are listed and the
attitude to adopt in each particular case is specified. This is why we believe it neceszary
for several lectures to be devoted to external and internal coutamipa*ion and t¢ decontinina-
tion principles. Measures to be taken in the case of peace cime accidents are covered by
several colloquia.

E To conclude, in view of the problems with which they deal, radiology and rudiobiology deserve to
play a prominent part in the teaching of aviation medicine.
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After n enernd gwaning ap by the Weting: Shairuan, Bri: Gen Lauschner, iliere wus general
Jigcusuion an Lhe subject of aeromedical educatien and trairing,
durg bt Cir Jolien (ai) come: ted on the ouission fronm consideratlon of helisopter diteiiing

‘ de cutlined the Quynl Havy praclice of using the ™iunizing tealner”, iJor training
s, It uas interesting to observe waat e tuo tallaves te ezeape in a recent
ierleg ol gseventy-eis-t involved untrained pas.sencers,

9r Rutenf anz (Sermany) obsorved tie npnarent luck of any HAM0 standards for survival training;
and comrented on the ton.ency of nations to “play down” their familior cnvironments and acsentuate
the exotic, J.0:ld nol a worii: group be furmed to drow up standacas?

Prof Lauschner (C:F) pointed out that chere was alrcady considerasle colluboration between nakions
in what Lthey siared fucilitics,

¥aj Burden (SAF) commenied on the confusion associated with she inclusion of survival training in
SCANAG 3114, amd the problems of division of recponsibitity between medical aiid non-medical
nergonnel,

many eatejories, Could rot a single omni~environmental school be get un?

dp Car Feyer (L) pointed out that climatic realism was an eszential part of trainins and that it
was Jdancerous to be lulled into a sense of Talse gecurity, for example, by assuming that warm
water wet din i irill was apyiicable o cold-wet conditions.

ar Proston (Un) agre d with the last speaker and felt that we should emphasise tic necd for active
aecdical particination in planning and execution of survival training,

Gp Capt uJhiteside (U, Cheirman AUWP) supported Or Preston's views, Was airline survival
cqui_ment and trzining a matter adeqguately dealt with by ICAO? Waas there a nerd for AGARD ASMP
help?

Dr_ireston stated tiat IJA0 really zave vewy litile advice, Flight Satety Foundation had been wery
active in tuis field,

Dr lissenard (P.iF) wished to stress the value of exchange nf information on survivul training
between nations at survival school level, 3hould there nct be an informal exciange of information
on the development of survival trainin; and equipnent between survivel schools, perhaps co-
o-dinated by ASAW?

air Cdre Roxburzh (RAF) oupported Dr Missenard very strom;ly, but wondered whether AGARD could
legitimptely fund training co-ordination since it is a Resecxch agoncy. There should be an
inveatigation of the stand taken by AGAY dircctorate on this question, If training could be
legitimatel; included it would be vory valuable if a working party could be established to consider
the best aay to co-ordinnte opinion and experience in survivel training,

Profuscor Lauschner agreed with Air Cdre Roxburgn's comnents., He felt that, :meanwhile, the best
aid to collaboration was the contimied exchange of students between nations to take part in
survival training., He thanked all pariicipanus in the meeting, both thoce presenting papers and
those contributing to the discussion, He thanked the Norwegian authorities for tueir hospitality
ani the ef{icient way in which the meeting nhnd been organised, The mcetinz was then declavred
+losed,
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EDUCATTON AND TRAINING IN #SROSPACE MEDLSINE
12 = 13 ¥ay 1970 = 0510

TRCHNICAL T'Vihum ;\1
v/
Professor Jr Lrwin A, Lawscuner,
Brigadier General, MC, G0,

This Specialint il -ting was aiaed to exchange inlzenation on idutatlon an Treailning in
Aerospace Le.icine as practised in Lhe a:ifler:nt 470 abiors,

Four JSessinra were olanned and took place doalin; with xucation and Drainin, in

—_
~—

ilitary Jecospace edicine or oo

Lo paraaedical peegonael

2) Civil Aevospuce iedicine (Universities, Wecimical .ealties, Sosioties, airdirss and
Adrcralt Induqtry)
uica aining of Pilots, .drcoov, Je e RTel i inciuaily, Juevival Peaining
3 Physinlujical T 5 oof Filots, , Jet passerners L i vival Train

4) Special Praining suljects.
The papers in tue four Jessions wer. well Lalonnced,

Session I had contributi~ms from 7 .ATO Hations (Cunaua, Germany, Itely, Frunce, Hozway, United
Kingdom and the Usi (air Force and arwy),

Variety of courses, main trainivn: susjects, co:irne scueanles, duracion, and number of studontu
weve prescnted and discussed, @mphasis was laid on the professional training of #ilzat surgeons or
equivalent, It .ecame evident that all courses had the came main subjects but that the distrivution
of subjects and -wuber of uours “cr subject as well as the relation of theoretical and practical
lectures varied corresponding to she professional level of the participants and the s ecific tasls
to be put upon tucn after completion of the particalar course., The practical follow-up (internsiin,
rosidency or agsistant Flisht Surgeon) wus also outlined and discussed. A useful exchanje of views
on training aids and hand-outs tool place, The necd for a qood thtbook or nanual providin; the
neces..ary aacunt of thecretical and praciical .nowledage witho:% doviating toc uck inso eitner basie
physiology or specific cliniual medicine was stressed,

The question of active flying duty was also raised and tioroa;aly discussed. Tae general ovinlon
was that only a few fully trained vilot-doctors are necded in each country but that all Fligat
Surgeons should get curvent flyin: practice in all alrcraft their u.its ave equipoed 4ith and that

a certain amount of basie flyin: traininz (includin; or not solo-flishi., could o2 useful wiere it
could be aftorded,

In Session Il th: came seven Nations contributed, outlining the various possibilities of aerospace
mediccl traj tramlnu for civilians, Training is oflerecd cither by speciul lecture series in universi-
ties for wedicel ztudents or by post-graduate aticrwunce at liht 3Juryeen courses in nilitary
institutes.,

According bo mational standards a diploma oy Le iscued., In sone countries the average medical
practitioner can acquire *racigecound <nowlednoy in particulor of clinical aviation umealicing in
regional poste-graduste training prosruam.es.

RO
stressed, Poasibilitiss are ;iven bj aporopriate lectures in Tecinical Universitics or Inginecring
Jv.xools and vy close co-operation of asromedical ;roups with thelr enginecerin; counterpavts in

est centers and w«ithin the aircraft aindustrey,

The necesusity to train aeronautical engincers in svecial aerosptace medieal sutieccts Lus beon

Tae necds {or a worla-wide aeroneuical service in the major airlines was outlined.,  Jheose
nedical staffs are only pa-tly recruited fren relired nilitary €11t sur eens.

The question of cost/cﬂ‘ectivvne.:;: relation for eivil aerospace ~c.i2al vxieris &

43 IUiSCd,
There is or.y a linited nunber of :osts available in -ost coun.ries, It Caigo sutea Liab A
average practitioner or clinical uoecialist neus ore neronedical iasiuction wl 3 RO
rapidly iwcrresin, mibes o Srs Gnd 10 coualily inaTooasing nunbor of ol i3
paticnts undor aoculutory wreatowent, Here is a jup lo be closed by incladiing acprupriate seclures

in tke medical schnel programwe,

saion IIT covered the phyaielotieal traoinin: of iiit ry ollots and alverew,  JSread TS Jroa

B ilA.w Bations contributed, IMe trai=in: oo rarwe: foliowed in geneml the lines ol ori g 303t
but the emphisis liid on items liwe wacident inveastd alicm md ovevenlion oronl oL vislon Vooinine
variod betwean nationa. o ald ae hn.‘t'n of intorvials bewweoen Lhe roclier couton, g,
“clegates agoeed ubon toe neoessity of soca canedilacnal oo P POt o
physiolo;ical xno. :leu,.c by oalssian-ortenveoe procloas,  The \ cl
ayperventiiati n, G dynonocien, toxie Savan eles . o won Loteaenbior,
Best use of tno visanw tieg ol rriodicnl venind L Vit c. Rasie i
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refresiaer courses tmst Le cortslemented by contimuous discussions or evea luchures «fven uy Lhe

Yiieat Sarceon abl unle level,
[ ]

the com-lex problem of Liuo aeromedical vart of the survival trainin. ruised much interest,
dearly all count-ies have survival schools or centers, in particulor in lino with th-ir own
tactical coumitaents. Although it wig recognized that survival tralning is primarily an air
stalt responsibilily, the a romedical part of it and its physiolo ;ical baclyround necea:itate
close co~operalion wnd perhaps wore active particlpation by aeromedicel specinlicts in ita planning,
Jhe A0MC Chairman congidercd the pegsivility of a apecialist meitir; on thic particular item,

gecsston IV oftered napers on gelected items like posliiive prossure ‘oi-oathin(;, description of a new
pneunatie ejection trainer, simulating all shnses of an assisted escape ard the inmportant role
of radiology =nd radiobislogy in acrospace medicine, lecessity, possivilities and methods of

troining in tiese subjects was aiscussed.
sumaary:  Tae scope o this iipecialist Meetin? wus a imtual infor.ation exchange on the zubjects
entionea avove, Wiis aim was well ucaloved,

A very uselul exchan:e of inforuation and views took place and good ideas ard stimuli lor
amelioration cf the tiicoretical and praotical sides of acromedical training and education were
forwarded and discusaed,

The proposal w:s uade thabt tho adMP might periodically collect infoxmation on training gyllabi
and ¢ urse sciedules in the different NATO Mations and pass this informplion to all panel moubers

concerne..,
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* Author not present at meeting.
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